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This report presents results of wind tunnel tests conducted to de­
termine boundary layer characteristics on the lower surface of a Rockwell
 
International Space Shuttle Orbiter. The model used was a 0.0175-scale
 
model built to Rockwell Orbiter lines VL70-000139. The model identity
 




Total pressure and temperature profile data at various model stations
 
were obtained using a movable, four (4)degree of freedom probe mechanism
 
and static pressure taps on the model surface. During a typical run, the
 
probe was lo'ated over a pre-selected model location, then driven down
 
through the bondary layer until contact was made with the model surface.
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speed of sound, ft/sec
 
model angle of attack, deg
 
tunnel sector pitch angle, deg
 





CP = PM Q-INF 







free-stream static pressure, psia
 
model. surface-static pressure, psia
 
tunnel stilling chamber pressure, psia
 
pressure system valve position
 
computed free-stream pitot pressure; psia
 
survey pitotpressure, lower or inboard probe; psia
 
survey pitot pressure, upper'probe, psia
 













ROLL-MODEL model roll angle, deg. 
T static temperature, OR 
T-INF - free-stream static temperature, OR 
TO or To tunnel stilling chamber temperature, 0R 
TTl survey total temperature, probe number 1, OR 
TT2 survey total temperature, probe number 2, 0R 
TW or Tw model wall temperature, 0R 
TW1, TW2, TW3 model wall temperature-measured by thermocouples 
TWI, TW2, TW3 
u velocity, ft/sec 
U-INF free-stream velocity., ft/sec 
X axial distance from the nose, in. 
Y side distance from the model centerline, in. 
YAW model yaw angle, deg. 
ZP survey probe drive axi~s 
ZPI number 1 pitot probe height from the model along 
ZP, in. 
ZP2 number 2 pitot probe ,hei'ght from the model along 
ZP, in. 
ZTI number 1 temperature probe height from the model 
along ZP, in. 
ZT2 number 2 temperature :probe height from the model 
along ZP, in. 



















This report presents details and data from wind tunnel tests conducted
 
to determine boundary layer characteristics over the lower surface of a
 
Rockwell Space Shuttle Orbiter. The NASA/Rockwell number for this test was
 
OH-9 and the facility project number was VA 353. These tests were conducted
 
in Tunnel B of the von Karman Facility at the Arnold Engineering Development
 
Center during September 18 and 20, 1973..
 
The-model used was an 0.0175-scale Orbiter model based on Rockwell
 






Wind tunnel tests were conducted on aO.0175-scale model of the Rockwell 
International Space Shuttle Orbiter to determine the boundary layer character­
istics over the lower surface. These characteristics were determined by
 
measurements taken by a four degree of freedom total temperature and pres­
sure probe and static pressure taps on the model surface.
 
The test procedure involved keeping the model wall temperature re­
latively low, thus obtaining a relatively low model wall to stagnation
 
temperature ratio. This permitted the formation of a boundary layer total
 
temperature profile with a sharp bend (because of the relatively low model
 




Using the remotely driven probe mechanism to measure total temperature
 
and total pressure, a number of measurement points could be obtained at
 
various distances above a point on the model surface. This information,
 
used with known tunnel conditions and model wall static pressures, could
 
then be used to calculate boundary layer edge conditions.
 
A total of 61 data runs were conducted at Reynolds numbers of .68 and
 
1.1 x 106/ft. Model angle of attack was set at 15.50, 250, 300 and 350.
 
Runs were initially made to record model static pressures for all angles
 
of attack and Reynolds numbers. The rest of the runs were pressure/tempera­
ture surveys using the probe mechanism taking data vertically above selected
 
model centerline static pressure taps. The data in this report are thus
 






as a 	function of z (inches above the model surface, body axis system).
 
This test was documented by AEDC report number AEDC-DR-74-9 (reference
 
2), by L. D. Carter and W. R. Martindale (both ARO. Inc.). Some of the
 
information contained in the Following sections was obtained from this
 






The model tested was a 0.01.75-scale model of the Space Shuttle Orbiter
 
built to Rockwell lines VL70-000139. Designated model number 29-0, this
 
model was fabricated from 15-5"PH stainless steel. The wing and vertical
 
tail, were each built inone solid piece. Exterior.contour lines follow
 
the control'surfaces inan undeflected position.
 
There were no removable, deflectable,,or interchangeable parts for
 
this model and no configuration variations could be tested. Therefore,
 
individual components were not referred to. However, for informatibn,the
 




B17 - Fuselage body
 
C7 - Canopy 
F5 Bddy-flap 
M4 - OMS pods 
W103- Wing
 
V7 - Vertical tail 





The model was instrumented with twenty-one static pressure taps on
 
the lower surface. In addition, there were three 1/8-inch coaxial thermo­
couples on the model centerline to record the model surface temperature.
 




The model boundary layer surveys were conducted with a four degree of
 
freedom remote drive mechanism. This system (shown in Figures 2c, 2d, and
 
2e) was used to position total temperature and pressure probes over a model
 
survey station and traverse them through various heights above the model
 
perpendicular to the centerline. The complete system could be pitched to
 
compensate for model angles of attack. However, pitch drive was limited
 
to 29 degrees, so surveys made at model angles of attack of 30 and 35 de­
grees were not perpendicular to model centerline.
 
Two different length probe supports were necessary to survey the re­
quired model positions because of the limited vertical drive of the system
 
(see Figures 2c and d). Each of these probe supports had two pitot pres­
sure probes on it, one above the other. On either side of the lower pres­
sure probe, there were Chromel-Alumel total temperature probes. The .010
 
inch diameter probe was the primary instrument while the .020 inch diameter
 






Arnold Engineering Development Center (AEDC) is an Air Force facil­
ity located in Tullahoma, Tenn. The tunnel used, Tunnel B, is in the
 
von Karman Facility. Engineering and other technical operations in this
 
tunnel are conducted by contractor personnel of ARO, Inc.
 
Tunnel B is a continuous, closed circuit, variable density wind
 
tunnel with an axisymmetric contoured nozzle and a 50-inch diameter test
 
section. The tunnel can be operated at nominal Mach numbers of 6 or 8
 
at stagnation pressures from 20 to 300 and 50 to 900 psia, respectively,
 
and at stagnation temperatures of up to 13500R. The model may be in­
jected into the tunnel for a test run and then retracted for model cool­






The test was designed to use total-temperature to locate the boundary
 
layer edge. Measurements of total temperature and pressure were made at
 
discrete intervals from the model surfaceusing a four degree of freedom
 




A sharp bend in the total temperature measurement value was used to
 
indicate the boundary layer edge location,. This condition only occurred
 
with a laminar boundary layer. Boundary layer separation could have re­
sulted from probe interference, but it was stated by AEDC that, from their
 
experience, a safe criterion to prevent this was the probe diameter be
 
less than, 1/6 of the local boundary layer thickness. Since the minimum
 
probe diameter was limited by physical constraints, the tunnel was operated
 
mostly atthe lowest Reynolds number (RE/FT = 0.68 x 106) possible with
 
this model to produce a thick boundary layer.
 
A cold wall model was necessary to produce the sharp inflection in
 
total temperature measurements (used to locate the boundary layer edge).
 
To obtain these cold wall conditions for the-flow field surveys, the initial
 
wall temperature and the time of aerodynamic heating of the model were
 
kept at a minimum. The model, therefore, was retracted from the tunnel
 
flow between surveys and cooled to about 5309R while the probes were being
 
positioned with the remote drive mechanism ini the test section for the
 
next survey. The model was then injected into the test section in an in­






the model surface. As the probe approached the boundary layer edge during
 
a survey with its high pressure gradient, the probe drive was changed from
 
a continuous mode to drive-pause to allow pressure stabilization to the
 
transducers. Drive rate during the continuous mode was approximately 0.02
 
inch per second with total travel about 1.25 inches. The data were re­
corded at 1.7 sec. intervals during this portion of the survey. When the
 
lower pitot probe made contact with the model, a fouling circuit was
 
triggered, recording the final survey data point and establishing probe
 
height zero. After driving the probes clear, the model was retracted
 
from the tunnel for cooling and the cycle repeated for the next run. The
 




Model surface static pressure data were obtained in runs separate
 






The boundary layer thickness, 6, is defined as that distance from the
 
surface at which the temperature is 99.5 percent of the maximum recorded
 
value. The measured pit6t pressure at this a and the model surface static
 
pressure corresponding to the particular survey location were used to
 
determine the boundary layer edge Mach number. The other edge conditions
 
were established with this Mach number and isentropic flow relations.
 
These data are summarized in Table I.
 
The survey heights listed in the tabulated data were determined using
 
the geometric center of each probe. The zero probe height point, obtained
 
when the lower pitot probe made contact with the model surface, was used
 
to reference distances above the model surface.
 
Some of the information in this report, and especially thissection,
 
were obtained from Ref. 2. Statements made below on data precision are
 
from this reference with no further attempt to verify their accuracy.
 
The Tunnel B stilling chamber pressure was measured with a trans­
ducer to an estimated uncertainty of ± 0.2 percent. The stilling chamber
 
temperature was measured with thermocouples with uncertainties of ± 0.75
 
percent. The free-stream Mach number uncertainty is ± .30 percent which
 
when using the Taylor series method of error propagation, results in the
 
following uncertainties of the free-stream properties:
 
Free-stream Uncertainties, ± Percent
 
M Po To P, T P. q. Re/ft
 






The model surface static pressures were measured with individual trans­
ducers with an uncertainty of + O.0l psia. Using the Taylor series of error
 
propagation with this and the free stream uncertainties the surface pressure
 
data, uncertainties are as follows:
 
Surface Pressure Uncertainties, Percent
 
PM/P-INF PM/PO PM/POI CP
 
0.8 1.6 2.1 1.7
 
The two Chromel-Alumel total temperature probes were positioned on
 
either side of the lower of the two pressure pitot probes. Probes similar
 
to these, previously tested in Tunnel B, exhibited a free-stream recovery
 
factor of about 0.9. The tabulated probe temperature data are measured values
 
and are not corrected for conduction or radiation losses.
 
The transducers connected to the pitot pressure probes have an un­
certainty of + .01 psia, which when combined with the free-stream uncertain­
ties, yield an uncertainty in the ratio PPI/P o and PP2/P o of from + .008 
to + .027 for values of the ratio from 0.25 to 3.5, respectively. 
The procedure during a survey was that as the probes approached the
 
boundary layer edge, the probe drive was changed from a continuous mode to
 
drive-pause to allow for pressure stabilization t6 the transducers. As a
 
result, a discontinuity resulted in the data in this region. Data points
 
in such discontinuities were removed from the data if it was felt that
 
their inclusion may confuse the user. Additional points were deleted for
 






stabilization error resulted as the probe traversed through the high pres­
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Re/ft am x/L 6 P1/P Pr/PJ hn/Pp Me Te/T. a0/aw u, iu, Pe/p P Ree/l 
1 0.7 30.0 
2 
3 0.40 0.063 1.830 0.295 0.1612 2.11 7.1652 2.6768 0.7131 3.344 5.960 0.4001 
4 0.30 0.060 1.658 0.290 0.1749 2.015 7.475 2.7341 0.63 6 3.151 6.115 0.3584 
5 0.20 0.056 1.536 0.287 0.1868 1.94 7.728 2.7799 0.6$9 3.016 6.241 0.3291 
6 
7 0.10 0.0410 1.421 0.375 0:2638 1.595 8.977 2.996 0.634 3.393 6.950 0.2945 
8 ).A) 0.076 2.333 0.310 0.1329 2.34 6.465 2.543 0.7;12 3.895 5.493 0.5326 
9 25.0 .. 0.50 0.084 1.848 0.225 0.12175 2.45 6.155 2.481 0.Tc75 2.969 5.298 0.4301 
10 0.40 0.069 1.704 0.215 0.1262 2.405 6.280 2.506 0. 7 c; 0 2.781 5.385 0.3930 
11 0.30 0.074 1.511 0.205 0.1357 2.31 6.552 2.560 0.7446 2.541 5.563 0.3407 
12 0.20 0.066 1.405 0.215 0.1530 2.17 6.975 2.641 0.136 2.503 5.835 0.3104 
13 0.10 0.042 1.314 0.285 0.21t9 1.79 8.255 2.873 0.44 2.804 6.581 0.2707 
14 15.5 0.30 0.104 0.887 0.0825 0.0930 2.825 5.217 2.2S4 0.El8l,8 1.284 4.t84 0.2234 
15 0.20 0.092 0.922 0.120 0.1301 2.37 6.379 2.526 0.7558 1.528 5.451 0.2119 
16 0.10 0.056 1.010 0.150 0.1485 2.20 6.883 2.624 0.72$S 1.770 5.758 0.2240 
17 35.0 0.70 0.076 2.521 0.388 0.1539 2.16 7.007 2.647 0.7219 4.498 5.833 0.5567 
18 0.60 0.074 2.388 0.399 0.1671 2.07 7.294 2.701 0.7059 4.443 6.006 0.5222 
19 0.50 0.066 2.188 0.390 0.1782 1.'99 7.559 2.749 0.69$S9 4.191 6.160 0.4699 
20 0.40 0.061 1.965 0.385 0.1959 1.89 7.901 2.811 0.6718 3.958 6.359 0.4174 
21 0.30 0.058 1.749 0.379 0.2167 1.79 8.255 2.873 0.643 3.729 6.558 0.3692 
22 0.20 0.055 1.570 0.373 0.2345 1.71 8.547 2.923 0.663!2 3.545 6.720 0.3329 
23 30.0 0.50. 0.068 2.148 0.305 0.1420 2.26 6.701 2.588 0.7356 3.697 5.648 0.4835 
24 1.1 0.40 0.061 1.775 0.295 0.1662 2.07 7.345 2.710 0.7057 3.287 6.033 0.3845 
25 0.50 0.055 2.008 0.305 0.1519 2.18 6.993 2.645 0.7251 3.969 5.836 0.4435 







Group Re/ f am x/L 6 pp/pg pm/pl Pm/Pp Me Te/T ae/a Ue.'u% pe/P- pe/p Re/Re 
35 0.7 30.0 0.60 0.069 2.187 0.310 0.1417 2.26 6.701 2.588 0.7336 3.7579 5.661 0.4904 
36 1.00 0.143 2.041 0.205 0.1004 2.71 5.487 2.342 0."115 3.0349 4.872 0.4993 
37 0.90 0.109 2.221 0.270 0.1216 2.45 6.155 2,481 0.7o75 3.5628 5.313 0.5146 
38 0.80 0.091 2.383 0.319 0.1339 2.33 6.494 2.548 0.7497 3.9899 5.527 0.5412 
39 0.70 0.077 2.197 0.300 0.1365 2:305 6.567 2.563 0.7458 3.7106 5.572 0.4967 
40 35.0 1.00 0.132 2.285 0.280 0.1225 2.44 6.183 -2.486 0.7661 3.6782 5.326 0.5291 
41 0.90 0.104 2.432 0.350 .0.1439 2.24 6.761 2.600 0.7354 4.2050 5.687 0.5438 
42 0.80 0.079 2.461 0.405 0.1646 2.08 7.262 2.695 0.7077 4.5301 5.990 0.5352 
43 25.0 1.00 0.172 1.797 0.150 0.0835 2.99 4.858 2.204 0.8321 2.5078 4.425 .0.4716 
44 0.90 0.134 2.017 0.200 0.0992 2.73 5.439 2.332 0.G039 2.9870 4.836 0.4966 
45 0.80 0.108 2.199 0.237 0.1078 2.61 5.734 2.395 0.7891 3.3574 5.036 0.5260 
46 0.70 0.088 1.933 0.217 0.1123 2.56 5.861 2.421 0.7b26 3.0068 5.124 0.4592 
47 0.60 0.077 1.758 0.227 0.1291 2.37 6.379 2.526 0.7558 2.8904 5.459 0.4002 
48 15.5 1.00 0.283 1.023 0.107 0.1046 2.65 5.608 2.368 0.7954 1.5496 4.950 0.249 
49 0.90 0.222 1.210 0.106 0.0883 2.90 5.050 2.247 0.8229 1.7048 4.561 0.308 
50 0.80 0.181 1.358 0.103 0.0758 3.14 4.558 2.135 0.3464 1.8356 4.202 0.369 
51 0.70 0.143 1.206 0.096 0.0796 3.06 4.715 2.171 0.8389 1.6537 4.315 0.322 
52 0.60 0.141 1.114 0.0915 0.0821 3.01 4.817 2.195 0.8341 1.5429 4.389 0.293 
53 0.50 0.124 1.009 0.088 0.0872 2.92 5.007 2.338 0.825 1.4276 4.528 0.260 
54 0.40 0.102 1.229 Bad 
.55 0.30 0.104 0.820 0.0825 0.1006 2.71 5.486 2.342 0.8015 1.2214 4.869 0.201 
56 "0.20 0.085 0.864 0.120 0.1389 2.29 6.611 2.571 0.7434 1.4743 5.608 0.1954 
57 1.1 30.0 0.60 0.065 2.115 0.320 0.1513 2.18 6.993 2.644 0.7251 3.745 5.848 0.4643 
58 1.00 0,131 2.021 0.205 0.1014 2.70 5.549 2.356 0.8000 3.023 4.913 0.4922 
59 0.80 0.077 2.390 0.319' 0.1335 2.33 6.540 2.557 0.7495 3.992 5.557 0.5384 
,60 0.70 0,070 2.226 0.303 0.1361 2.31 6.598 2.569 0.7464 3.758 5.600 0.5009 
61 0.90 0.103 2.153 0.265 0.1231 2.435 6.240 2.498 0.765 3.475 5.385 0.4938 
TABLE II.
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______________________ DATA SET/RUN NUMBER COLLATION SUMMARY 
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GROUP" SCHD. 
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TABLE II.- Continued. 
DATA SET/RUN NUMBER COLLATION SUMMARY 
PARAMETERS/VALUES 
R "r" TAPSRVtVED *COMMEA(JTs 
4S 19 380 
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TABLE III MQDEL DIMENSIONAL DATA
 
MODEL COMPONENT : BODY - B ±?
 






DRAWING NUMBER: VL70-O00139 
DIMENSIONS: FULL SCALE MODEL SCALE. 
Length , Tn. 1290.3 22.580 
Max Width, In. 267.6 4.683 
Max Depth, in. 244.5. 4.279 
Fineness Ratio 4.822 4.822 
-
Ft 2 Area 






TABLE III (CONT'D) 
MODEL COMPONENT 
GENERAL DESCRIPTION 
CANOPY - C,7 
Configuration 3 
MODEL SCALE: 0.0175 
DRAWING NUMBER: , 70 Q90139 
DIMENSIONS FULL SCALE MODEL SCALE 














TABLE III (CONTt D)
 
MODEL COMPONENT BODY FLAP - FD 
GENERAL DESCRIPTION . Configuration 3 
MODEL SCALE: 0.0175 
DRAWING NUMBER; i7 ,flnnfl 3O 
'DIMENSIONS FULL SCALE MODEL SCALE 
Length, In. 84.70 1.482 















MODEL COMPONENT: OMS POD - M4
 
GENERAL DESCRIPTION : Configuration 3
 




DRAWING NUMBER: vL7o-oooi' 
DIMENSIONS : FULL SCALE MODEL SCALE 
Length , In. 346.0 6.055 
Max Width, In. 108.0 0.890 










TABLE III (CONT'D) 
MODEL C0MPONENT: VERTICAL - V7 
GENERAL.DESCRIPTON: cfnterline vrticl t-il, dlblPwpdyP air­
fojI with rounded leading Pd9e 
NflTR: Srne s V . but with maniWlator bnuin removed, 
MODEL SCALE: 0.0175 
DRAWI-GNUMB!ER VL70-000139 









Span (Theo) - In. 315.72 7.454
 
Aspect Ratio 1.675 1.675
 
Rate of Taper 0.507 0.507 
Taper PRatio 0.404 0.404 
Sweep-flack Angles, Degrees. 
Leading Edge 45.000 45.000
 
Trailing Edge 26.249 26.249
 
0.25 Element Line 41.130 41.130
 
Chords: 
Root (Theo) WI 268.50 4.699 
Tip (Theo) 'IP 108.47 1.898 
MAC .wa..at. 3-4 7... 
Pus. Sta. of .25 MAC 16_ P61
2M 
W.P. of .25 MAC 61_r iS2.9 
B.L. of .25 MAC 0 -___ 
Airfoil SeetLon 
Leading Wedge .ngle - Deg. 10.0 10.000. 
Trailing Wedge Angle - Deg. 44 14.920 
Leading Edge Radius -2.00 ,2.0
 








TABLE III - (CONL'D)
 
MODEL ^OMPONEKT: WING-W1 n. 
SENERA: DESCR0:TION: Cnn__.....________+___..... 
NOTE: Same nianform as W excent dihedral at trailinq edge. 
M~~nTV~ Z- 17 0Ia 
'T.-.ST !. DWG. NO. VL7O-000139 







Span (Theo In. 936.68 16.392
 
Aspect Ratio 2.265 2.265
 
Rate of Taper 1.177 1.177 
Taper Ratio • Q 200 02:00 
Dihedral Angle, degrees 3_ 90 5().3. 

Inc.;dence fangle, degrees 4.oo-OO 
Aerodynamic Twist, degrees .i. o.Og9 





0.25 Element Line 35,20920 
Chords: 
Root (Theo) B.P.O.OO _ 
Tino (Theo) B.P. 
MAC 8 302 
Fus. Sta. of .25 MAC ll'6 RQ l.99L-
MAC o.236W.P. of .Z5 99c) -20 
B.L. of .Z5 MAC & 1 
EXPOSED DATA 
Area (Thea) FtZ 1752.29 0.537 
Span, (Theo) In.BP1O8 720.68 12.612 
Aspect Ratio 2.058 2.058 
Taper Ratio 0.245 0.245 
Chords 
Root BP108 562.4Q .2 
Tip 1.00 b ,a7.89 " 
MAC 393.03 6.878 
Fus. Sta. of .25 MAC 1185.31 20.Z43 
W.P. of-.25 MAC 30-20 
B.L. of .25 MAC 251.76 4,406 
Airfoil Section (Rockwell Mod NASA)
XXXX-64 
Root b Q 0,100 
Tip b = 0 0.120 




Planform Area Ft2 lpo1 .- z 
Leading Edge Intersects Fus M. L. @Sta ., 
Leadin5 Edge Intersects Wing @Sta 1013.0 
Notes: 
1.Positive directions o i. *e co,-cients, 
*moment coefficients, crid angles are 
indicated by arrow s 
2. For clarity, origins of wind and stability 



















~~ZSoA I ... . 
a, Space Shuttle Orbiter Model, 29-0
 




-PRESSURE X 1 y PRESSURE X Y 
TAP NO,. TAP NO. 
1 2.258 0 	 ii 9.032 .875 
2 4.516 0 	 J2 11.290 .875 
3 6.774 0 	 13 13.548 .875
 
4 9.032 0 	 14 11.290 2.049
 
5 11.290 0 	 15 13.548 2.049
 
6 13.548 0 	 16 18.064 2.049
 
7 15.806 0 	 17 18.064 3.278
 
8 18.064 0 	 ]8 19.145 4.918
9 20.322 0 	 19 19.023 6.147
 








TW2 12 419 0 
0TW3 2 14 51 
ALL DIMENSIONS IN INCIHES.
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LOWER SURFACE, MODEL LEFT SIDE
 
b. Pressure Tap and Thermocouple Location
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c. Short Probe Support
 
Figure 2. - Continued.
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d. Long Probe Support
 
Figure 2. - Continued.
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e. VKF 4-Degree-of-Freedom Probe Drive Axis System
 













""PROJECT UMI ER.--VA353-218A .. . . .. ........ . . ... .. . 
ARO, INC. 
-ARNULD--IR FORCE-STATION -TENN*.. -... . ... .... . .. . ..... 
a 
NASA/RI OH9 
,----P - ­-I 
SHUTTLE TEST 
----.......  ... ..... ... .. . ... .. . . .. 
---------G....ROUP ...MODEL .---ACH NO POIPSIA) . O0(05 R) ALPHA-MODEL ALPHA-SECTOR ALPHA-PREOENO ROLL-MODEL YAW 
3. 139 7.92 151,9 1314. 29.08 0.01! 30,00 180.00 0 
T-IFF - 01 G-NF U-hF RHO-INF MU-INF RE/FT x y X/L 
S91.0 


















' ,-(INW------PSIA - -:... 1 hA ) . .4 ..... . (I N ) ...-(DEG R) .. . .. . . R- -(DEG. R) -(DEG.. .. |.. 
----1.302 - - 0.9U6 ....0.671-'- 2".2b2,- 1.231 .0.913 1.306 1221. 0.929 542. 0.412 522. 0,398 547. 0.416 
1.284 0.905 0.671 2,264 1.V30 o.912 1.488 1221-. 0.930 544. 0.414 523. 0.396 550. 0.418 
....-. b1 .252---0.903 ----O.00O ----2.232 . 2,31 . 0.914 1.2b6 1 1°1 0.929 546. 0.416 524. 0.399 5s2. 0,42o 
1.219 0.9U2 0.6b9 2.199 1.229 o.912 1.223 1222. 0.930 548. 0.417 525. 0.400 554. 0.422 
.-- .ld.-0.903.--0.671-.2,166 .. 
1.153 0,904 0.672 2.133 




















-­1,20 - 0.9U3 --.. 0.61Z--- 2.100 -1. 226 0.912 1.1e4 1222. 0.930 555v, 0.423 529. 0.402 560. 0.4eb 
1.055 0.*,04 0.573 2006 1.225 0.912 1.090 1222. 0.930 5bB. 0.425 530. 0.403 562. 0.428 
,.--1.01 .902 --.-0.672. 2.031 .1.224 U.914 1,055 1222. 0.030 550. 0.426 531. 0.404 564. 0.429 
1.017 0.900 0.b7l 1.997 1.225 0.913 1,ue1 1222. 0.930 563. 0.428 533. 0.405 56,. 0.431 
-0.985---0.901-0.671.-1.9055--1.225 --- 0.913 ... 0.959 - 1022. 0.930 .. 565. 0.430 534. 0.406 568. 0.432 
0,955 0.90e 0.612 1.935 1.224 o.913 0,95 ' 1222. 0.930 568. 0.432 535. 0.407 STU, 0.433 
--0.922 ----0.900 ....0.'61. -.. 1.902. 1.224. 0.913 . 0.926 1222. 0.930 570. 0.434 536. 0,408 571. 0.-35 
0.890 0.916 0.683 1.870 1.224 0.1)13 0,b94 1219. 0.928 573. 0.436 537. 0.409 573. 0,436 
,-R.56 -1.669 ----1.243 -.. 8,36 .1.224 0,912 0.860 1234. 0.939 575. 0.438 538. 0.410 575. 0.438 
0.7b4 4,bU5 3,433 1.744 1.225 U.914 0.768 1234. 0.939 606. 0.462 552. 0.420 607. 0.402 
,--0.731 .636,5 - 3.456 -­ l.7,11--..224 ... 0.913 .135 1234. 0.939 609. 0.463 '.552. 0,420 . 008.- 0.463 
0.698 4.684 3.492 1,blib 1.423 0.912 0.70e 1234. 0.939 611. 0.465 553. 0.421 610. 0.464 
,--0.664 *-- v _°9- 3.491 1,644 1. 24 U.91" 0.66b J35o 0.940 613. 0.4"6 553, 0.421 611. 0.465 
0.630 4.665 3.478 1.610 1.225 0.914 0ob34 1236. 0.940 615. 0.46a 554. 0,422 610, 0.464 
...-­0.5yl ....4.633 ...3.4b4 --- 1,577 . 1.224 0.913 u~bul 1236. 0.940 617. 0.470 554. 0.422 609. 0. 4 
0.563 4.603 3,433 1.543 1.222 0.912 O~bor 1236. 0.940 619. 0.471 555. 0.422 608. 0.463 
,-059-*7--3.412--1.509....1, 23 0.913 0°533 1236. 0.941 621. 0.473 S555. 0.422 ....608. 0.46e 
0.496 4.522 3.378 1.476 1..23 0.914 0.b00 1236. 0.941 6,!3. 0.474 556. 0.423 609. 0.463 
.- 4bo,! - ..b ..4-3.33. 1.4.2 1.222 0.913 0.466 1237. 0.941 625. 0.476 556. 0.423 609. 0.464 
0.429 4.402 3.290 1.409 1.222 0.914 0.433 1237. 0.942 627. 0.477 557, 0,424 610. 0.464 
.'"0395 -.. 336 -3.241 1.315 1. 24 0.913 0,399 1238. 0.942 629. 0.478 557. 0.424 611. 0. 65 
1,3 2 1.222 0.913 OoJbb 1239. 0. 43 631. 0.48D 550* 0,425 612. 0.466 
1.308 . 224 - 0.916. 0. 32 1239. 0.943 6J3. 0.481 559. 0.426 61J. 0.467 
1,209 1.423 U.915 o.313 1240. 0.943 634. 0.483 561. 0.427 615. 0.468 
..0302 .4.087 3.057 1 .262 1.223 0.916 0..306 124U 0.944 636. 0.484 562. 0.428 616. 0.469 
0 .294 4.048 3.027 1.214 1.221 0.914 0.298 1239. 0.943 633. 0.485 563. 0.428 618. 0.47U 
.26° 5 4.016 3.006 1.265 1.221 0.914 0,e0g 1240. 0.943 640. 0.487 564. 0.429 619. 0.4ri 
0.277 3.960 2.985 1.2 1 1.224 0.91b 0.del1,i41. 0.944 642. 0.4t38 66b. 0.430 621. 0.472 
0-. 269 -... 9g62-2.9065 -- .449 1.22 1-- 0.914 - 0.473 1241. 0.944 643. 0.489 56bb 0.430 622. 0.473 
0.262 3;937 2.949 ',.242 1.220 0.914 0.466 1241. 0.943 645. 0.441 567. 0.431 624. 0..74 































0.249 3.510 2,90 1 1.229 























0.244 3.848 2.888 1,L24 .217 0.913 0., 4 1241. 0.944 655. 0.498 573. 0.436 632. 0.481 
--- ....
 
. ROJEOT 	NUMB R -------- . .. .. . . . ........ 





3v 139 7,92 14909 1315; 31%00 40b0 180;00 0

--------..... GROUP-._ MODEL ..- MACH No- . POWSIA)....TO(OE(, R) ALPHA AODEL ALPHASECTOR0 
ST-INF P-INF POI Q-INF U-INP RHO-INO - MU INF Re1FT x --Y X/L L
 
---------.-(DEG R) _(PSIA) ---. ..IPSIA) EC | 4LBM/FT-SEC) (FT-1) (I) I IN),: (IN)
-.. tPSIA .(FI/ (LBM/Ft ) 

97,1 0.0164 1.332 0.720 3827. 0;*56E-03 '6.251E-05 0.694E 06 0.03 0.0 0.40 22.55.
 
TW2 TWV2Tb TW3P Tw3/TU
S ZPj PPi --PP11110.... Z 2 PP2 PkmPU jT2 TT2 tTTZ1TO TWI Tw|/TO 

,--INL----4SI (N} ... SIA . ... .. (IN) W~EG R) .(DEG RA - (DEG R) - 4DEG -­
,. 02 .8 - 0;15 	 657. 0.437 0.482
0- -3, 1 2 1,|8 O,146 22 0.944 0.499 574. 633. 

0.240 3.832 2.8ti0 1.220 1. 17 0.914 0.,4 1242. 0.944 658. 0O!100 575, 0.437 635. 0.483
 
660. 0.502 576. 0.438 636. 0.4b
 
----0.239 ..3.845 ---.!,874 ....1,219 --- 1.216 .0.914 .0,!43 1241. 0.944 
0.945 661. 0.503 577, 0.439 637. 0.485
O,2il 3.817 ?,b10 1.217 1.215 U.914 0,e 1 1242. 

-0.234 .-. 3.811 !.Bb --. -.. 0.915 1242. 603, 0.504 
 0.439 638. 0.48b
Z. *214 1.217- 0o 3 0.945 	 578. 
640, 0',486
0.dJe 3.803 2.b62 1.212 1.415 0.914 0,e36 1242, 0.945 664. 	 o.505 579. 0.440 
 0.487 
---0 22 3 ....3 790 . 2 .850 . 1.208 1.215 ....D.9 14 o.,!32 1242 . 0.945 666 . 
0.506 580. 0.441 641. 

0.945 667. 0.507 581. 0.442 642, 0.48e
N.22 3.780 ?.84e 1.206 1, 15 0.914 0,d30 1243. 

0.442 643 . 0 .4 89
 1.215 . 0.9 15 0.ee 5 1243 . 0.9 4 5 669 . 0.,0 0 58 2 .
 
...3 . 771 	 . 2 .0 9 . -1.20 4 .... 2 2 4 	 583. 0.443 644. 0.4900Z231 3.7o0 2.bi1 1.201 1.214 U.914 0.22 1243. 0.945 67o. 0.510 
7-.1.-.522 ,_----.199 - ,1. --- 0.915 .- 0, 23 _.1243.. .0.945 .672,-- 0.511. 583. 0. 444. 645,. 0.49U--. 
0.Z18 3.7 3 2.tie 1,l 6 1.21!> 0.91e) 0.e22? 1243. 0, 45 61.3. 0.512 584. 0.444 b46. 0.491 
..0.2L0 ..-..3.734 ?.816 - - 0915 0., 1243. 0.945 674. 0,513 585. 0.445 647. 0.492 . . 196 . ,213 -.. 0 
0.945 676. 0.514 586. 0.446 648. 0.493
0.214 	 3.72b 2.809 1.194 1.213 0.915 0.216 1243. 

677. 0.515 587. 0.446 649. 0.493
 1--- 3.717 Z805 1.192 1.211 0.913 o.216 1243s 0,945
0.212 ----

0.211 	 3.709 2,t99 1.191 1. 11! 0.9151 0.21b 1244. 0.946 V 9, 0.516 588. 0.447 650. 0.494
 
--0a0-- -. .*918 --- 1;21L-- _U*914 13 .. 12 44 - 0.946 680. 0.517 - 5H.* 0#447 65ti . 0.495
-- ,7I- o.20, 

0,.200 3.693 2.792 1.186 
 1.212 0.916 0.210 1244, 0.946 681, 0.518 589, 0.448 "62 ,9
 
.2,04 3.6d03 LZ4 .10~i4 1.210 0.915 
 0. 08 	 1 44; 0.94S 683. 0.s19 590. 0.448 653. 0.496
 
0.946 b84. 0,b20 591. 0.449 654. o.497
 
..0.199 .. 3.603 2.7b7 1.179.. 1,21U0 . 914 0.403 1244. 0.946 685. 0.541 591. 0.449 655. 0.497

0.201 	 3.614 2;775 1.181 1.210 U.914 O.2O5 1244. 

0.197 3,6 2 2,7bl 1.177 1.211 0.916 O.dO|' 1245, 0.946 687. 	 o.522 592. 0.450 656. 0.498
 
5 3. 0,451 656. 0.499
 
. O i 0.e00 124b, 0.946 606 ,. 0.523

.- 0.196 -3.643 -- .754 ----1.176 - --. 211 594. 0.451 657. 0.500

•0.193 3.bJ3 2. 7lO 1.1,73 1.211 0.917 0.197 1245. 0.946 689. 0.524 
0.19b 	 1245. 0.946 690. o.525 594. 0.452 658. 0°500
I*0.191 3.621 2.141 --- 1.171 1.210 0.916 

0.946 692. o.526 595. 0.452 659. 0.501
 
.. 1 3.597 |, l.i0o 0.19O 0.946 

0.159 	 3.610 2.131 1.169 1.208 0.914 o.193 1245. 

,86 2.7el 6 U.914 1245. b93. 0.5V7 596. 0.4b3 660. 0.502
 
597. 0.453 661." 0.5u2
'0.163 3.535 2.714 1.103 1.210 0.916 O.WU 1246, 0.947 694. 0,627 

.661 .. 	.0503
I. 09 ---0.916 

S0.17b 3.550 2.691 |,|86 1. 0b 0.916 0.180 1 46. 0,947 697. 0.529 598. 0.454 663. 0.5U4
,- 0.180 -3.og -.-
7U3 --1 .O- ... 	 0.184 . 1246. 0.947 695. . 528 .597 . 0.454 
0.530 599. 0.455 664., 0.504
 b" . 173 3.5JI 2.b75 |,|3 .1.i01 , 0.91t. 0.177 1246. 0.947 698. 

0,|70 3.S52 2,bb 1.150 1.209 0.91b 0.114 1247. 0.Y48 699. 	 0.531. 599. 0.456 664. 0,5U5
 
0.b32 600. 0.456 66b, 0,505
0.167 	 3.491 2.646 1.147 1. 0b 0,916 0.111 1247. 0.948 7u0, 

0.168 	 1247. 0.940 701. 0.533 60L. 0.457 666. 0,!106 
1248, 0.948 7o2. 0.534 60L. 0.457-.. 667. 0. ,07
0.164 	 3.4b7 2.b 8 1.144 1.i07 0.915 

.,-0.160 	 -- J.443---2,612----1.140-- 1.407-....0.910 ... 0.164. 
0.157 3.419 2.594 1.137 1.208 0.917 0,161 1248. 0.948 704. 	 0.535 602. 0.457 '668, O~b07
 
0.948 705, 0,635 603. 0.458 668. 0.500
,0.155 - 3.392 2.574 1.135 1. 05 0.915 0.159 1,. 

0.1|1 3.365 2!.554 1.131 I."05 0.915 0.1bb 1249. 0.9 0 7U0. O.b3b 604. 
 0.459 669. 0.508
 670. 0 509
 
,-. 1,8 ...3.338 . 537 . 1 28 1.205 0.916 0.152 1249. 0.949 670. 0,b09
 
707. o.537 604. 0.459 

0.145 	 3.311 2.518 1.125 1,Z05 0.917 0.149 1249, 0.949 708. 0,638 605. 0.460 

.--3o8----012. 90 -1*2---1.206- 0.918- 0.146 --- 1250. 0.950 709. 0.539 605. 0.460 671. -- .510
 
0.950 710. 0.540 606.' 0.460 672. 0.!310
0,139 	 3.460 Z.482 1.119 1.205 0.917 0.143 1250. 











NASA/RI 0H9 SHUTTLE TLST
 
• -- PAGE--m -3 -.. 
GROUP --MODEL -MACH NO PO(PSIA)- TO(0E6 k) ALPHA-MODEL ALPHA-SECTOR ALPHA-PREBEND ROLL-MODEL YAW
 
3. 139 7.92 148.0 1316. 30.00 0.00 30.00 180.00 0
 
T-IUF P-INF POI G-INF U-INF "HO-INF MU-INF RE/FT x y X/L L 
....------- (DEG R) .. (P5A).. (PSIA) (P5I) . (FT/SEC) (LUIMfT3) (LU8/FT-SC) (FT-I0 (IN) (IN) (IN)S97.2 0.0162 1.314 .710 3828. 6.449L-03 O.:b2E-05 0.684E 06 9.03 00 0.40 22,58 
ZPI' PPI PIO ZP2 HPP PP21P01 ZT2 TT2 TTZ/TO 7wl TWI/TO TW2 TW/O TW3 TW3/TO 
- .(N-- .(IN) .(DEG (DEG R-- 41NI -.- 4PSIA)- -- P |). . . . -... .- (DEG R). (DEG R)I - RI--
.-0138- -3.237 .464 1.118 1.201 0.917 0.142 1250. 0.950 711. 0.540 607. 0.461 672. 0.511 
0.135 3.212 2.446 1.115 1.204 0.917 0.139 1250. 0.950 712. 0.541 607. 0.462 673. 0.511 
0,132 --- 3.186 -. 2.426 .-. 1.112 1.203 0.017 0.136 1251. 0.950 713. 0.542 608. 0.462 674. 0,612 
0.129 3.158 2.405 1.109 1.203 0.917 00133 125.. 0.951 715. 0.543 609. 0.463 674, 0.512 
,,-0. 128---3. 13--232 . l--1 0.132 0.951 6098 .1252, - 76 0.544 0.463 675. 0.513 
0.125 3.106 2.369 1.105 1.202 0.917 0.129 1251. 0.951 717. 0.544 610. 0.464 675. 0.5130.122 --- 3.076 -.2.348 -- 1.102 1.201 0.916 0.126 1252. Q.951 712. 0.545 611. 0.464 675, 0.513
 
0.119 3.053 2.330 1.099 1.203 0.918 0.123 1252. 0.951 719. 0.546 612. 0.465 676. 0.514
 
0.117 ...-3.025 -.-.2.3u8 ---1.097 . 1.202 0.918 - 0.121 1252. 0.951 720. 0.547 612. 0.465 676, -0.514 
0.115 2.999 2.289 1.095 1.200 0.916 0.119 1252. 0.951 721. 0.548 613. 0.466 677, 0.'514 
0.112- 2.974.--.- 2.271 -- 1.092 -- 1.202-- 0.918- 0,116 1252. 0.952 -722. 0.548 - 614. 0.467 . 677. . 0.515 
0.110 2.948 2. 51 1.090 1.202 0.918 0.114 1253. 0;952 723. 0.549 615. 0.467 678. 0.515
 
0.107 - 2.919 .- 2.229 1.07 - 1.200 0.91b 0.111 1253. 0.952 724. 0.550 615. 0.468 678. 0.615 
0.104 2.891 2.208 1.U84 1.203 0.919 0.I0d 1254. 0.953 725. 0.551 616. 0.468 679. 0,516 
0101 .- 2.863 .- 2.l5 -. 1.0H1 1.205 0.920 0.105 1254. 0.953 726. 0.551 617. 0.469 679, 0.516 
0.091 2.822 2.1oI 1.077 1.204 0.919 0.101 1254. 0.953 727. 0.552 61Q. 0.469 680, o.blb 
0-, 1.206 -.. 0.921 - 0.099 1254. 0.953 728. 0.553 618. . 0.470 680. - 0.517.095 ...2.0U4 __2.140--.-1 075 ---

0.092 2.7/4 2.114 1.0t2 1.207 0.920 O.u0b 1255. 0.953 72e. 0.553 619. 0.470 680, 0.517
 
,---0.090 2.743 ....2.089 --.1.070 1.206 0.918 0,094 1255. 0.953 729. 0.554 620. 0.471 681. 0.517
 
0.087 2.717 2.068 1.0o7 1.200 0.920 3.u91 1255. 0.953 730. 0.555 621. 0.471 681. 0.517
 
0.084 -- 2.686 ....2.042 .1.064 - 1.209 0.919 0.008 1256. 0.953 .731. 0.555 621. 0.472 682. 0.518 
0.061 2.652 2.014 1.061 1.209 0.916 0.085 . 1256. 0.954 732. 0.556 622. 0.472 682, 0.518 
.--0.019 -- 2.b6 4---.1,992--- 1.059--- 1.211 --- 0.920-- 0.083 .. 1256. "0.954 -- 733. 0.557 - 623. -0,473. -- 683, 0.518 
0.076 2.593 1.9b9 1.056 1.213 0.921 0.080 1256. 0.954 734. O.b5 624. 0.474 683, 0.519
 
* 0.073 2.560 -- 1.942 . 1.053 1.21. 0.921 0.017 1256. 0.954 735. 0.558 624. 0.474 684. 0.519 
0.070 2.522 1.912 . 1.050 1.212 0.919 0.074 1256. 0,954 736. 0.559 625. 0.475 684, 0.519 
- O.U68 2.484 .- 1.83 1.048 1.212 0.919 0.072 1256. 0.953 737. 0.559 62t. 0.475 684. 0.520 
0.065 2.444 1.851 1.045 1.212 0.918 0.009 1255. 0.953 732, 0.560 627. 0.476 685. 0.520 
,-0.062---2.402 --- 1.619 - 1.042 1.215 -- 0.920 - 0.066 1254. 0.951 - 735. 0.560 - 627. 0.476. 685. 0.520 
0.059 2.3t4 1.780 1.0J9 1.218 0.922 .0063 1251. 0.949 740. 0.561 628. 0.477 686. 0.520
 
0.056 2.300 1.739 1.036 1.215 0.91d 0.060 1247. 0.946 740. 0.562 629. 0.477 6b6. 0.bd1 
0.053 2.242 1.695 1.033 1.21t 0.920 0.057 1242. 0.943 741. 0.562 630. 0.478 687. 0.5dl
 
0.050 2.178 - 1.646 - 1.030 1.216 0.919 0.054 1235. 0.937 742. 0.563 - 630. 0.478 687, 0.521 
0.047 2.102 1.587 1.027 1.218 0.920 0.051 1223. 0.928 743. 0,564 631. 0.479 687. 0.b22 
,-0.042 --- 2.008- 1.515 --- 1.022 - - 1.219- 0.9a0 - 0.046 1206. 0.,15 744. 0.564 632. 0.480 688. .0.522 
0.039 1.911 1.442 1.019 1.221 0.922 0.043 1190. 0.903 745. 0.S65 633. 0.480 688, 0.522 
* -0.035 ---- 1.813 -.1.366 --. 1.015 1.220 0.920 0.039 1171. 0.889 746. 0.566 634. 0.481 689. 0.522 
0.033 1.713 1.290 1.013 1.221 0.920 0.037 1151. 0.73 746. 0.566 634. 0.481 689. 0.523
 
,--0.030 -. 1.613 -1.215 --.1.010 1.223 0.922 0.034 1130. 0.858 747. 0.567 635. 
 0.482 689. 0.523
 
0.027 1.512 1.138 1.007 1.223 0.921 0.031 1104. 0.838 748. 0.568 636. 0.482 690. 0.523 
,-O4--0 -- 1.413-- .064-------,00----1.223-- 0.921 -- 0.U 1075. 0.816 740. 0.568 637. 0.483 690. 0,524 






0'OfTE* 9-18-? 3 
RROULZ NUM6auR VA~b3-'2ItA --AR6, 	 INC. 
-ARNOLD-AIR FORCE STATON.4-TENN,
 
NASA/RI O9 SHUTTLE TEST
 
,----PAGE - .- . -..--.. ...... . . ......
 
--- - -- GROUP -. MODEL- SACK NO .POiPSIA) 
3. 139 7.92 149.6 
T-INF P-INF POX Q-INF 

SW.........(PSIA)---(PSIA).- (PSIA) .
{BEG R) -- 





-N.-----4PSIA) I - .--- PSIAI 

"'"ZPI P1P PP1/POI ZP2 

0.016-.231 ---0.927- - 0.996 - 1.222 
0.012 1.149 0.8b4 0.992 1.221 
0....009 1.075 1.222---- 0.809... 0.9d9 
0.007 1.006 0.757 0.967 1.219 

:.--4.007A---o -. 3-----.9 -- 1.2.-

. ... .. . .
--- .. . .. .

-- - ---------.. . . . --
­




i -- - . . . ..







- ---.....  
.
 














































ALPHA-SECTOR ALPHA-PREBEND POLL-MODEL YAW
 




(LHM/FI-SEC) . (FT-i) (IN) (IN) (IN)
 
0.252E-05 0.690E 06 9.03 0.0 0.40 22.58
 
V RE/FT Y L
lU-IF 	 -x 

TTZ/TO TwI TWi/TO TWa TW2/TO TW3_ 
- (DEG R) -(DEG R) . ... (DEG RI 
0.764 751. 0.570 638. 0.484 691. 
0.733 751. 0.570 639. 0.485 691. 
0.703 752. 0.571 640. 0.465 692. 
0.677 753. 0.571 641. 0.486 692. 

















PROJECT NUfB'E - VA353-218A .... -
ARO INC. 
---APIOLD-AIR FORCE STATION, TENN.------
NASA/RI= OH9 SHUTTLE TEST I. .. . .. . .. .. ...
---PAGE-

PO(PSIA) TOCOEG k) .ALPHA-MODEL ALPHA-SECTO ALPHA-PNEBEND ROLL4MODOL YAW
 
............. GROUP.- MODEL -MACH NO 
 180.00 0
4 139 7.94 151.7 1335. 29.98 0.02 30.00 

T-NF p-[NF P1 0-'NF U-INF HH0-INF PU-INF RE/FT X Y X/L L 
.... OEG Rl (PSIA) -(PSIA)- (PSIA) -(FT/SEC) (LbM/F13) (LBP/FT-SEC) IFI-l) tIN) iN) tiN) 0.30 22.58
 98.6 0.0166 1.348 0.728 3856. 0.454E-03 0.Z5E-05 0.686E 06 6.77 0.0 

ZP- PP4 PPI/POI ZP2 PPA PP2/PO Z72 1T2 TT9/TO 7Wl TWi/TO TW2 TWa/TO TW3 TW3/la 
.---- N ---IPSIA -- .- 4IN --- 4PSIA)------- ----(IN) - CEG R) ... .. (DEG )- . DEG R) (EG RI 
1.u8o 1246. 0.933 553. 0.414 523. 0.392 558. 0.418
1.u76 --. 095 ....0o86 ---2.056--- 1.234 	 0.916 0.393 562. 0.422
0.684 2.034 1.232 0.915 1.05b 1247. 0,934 556. 0.416 524.
1.054 0.921 

1.023 1246. 0,934 558O. 0.418 526. 0.394 565. 0.423
1.019 ...0.920 - -0.bk$ .....1.994 .-- 1.232 - -	 0.916 
0,420 528. 0.395 568. 0.425
 0.988 0.919 0.683 1.968 1.232 	 0.91b 0.992 1241, 0.934 560. 





565. 0.423 533. 0.399 572.
0.916 0.924 1247. 0,934
0.920 0.916 0.682 1.900 1.231 

O.90 1247. 0,934 568. 0,425 536. 0.402 575. 0.431
 0.866 ... 0.914 ---- 0.681 ----- 1.866 - 1.230, -	 0.916 
0.U55 1247. 0,934 570. 0.427 539. 0.404 '578. 0.433 0.851 0.911 0.678 1.831 1.228 	 0.915 
0,620 1247. 0,934 573. 0.429 542. 0.406 581. 0.435
 o08(6 ... 0.912 __-0.680 - 1.796 1.430 	 0.917 583. 0.437
1.7b4 1.228 0.916 0.766 1250. 0.936 575. 0.431 544. 0.40
0.782 1.056 0.788 
 546. 0.409 585. 0.4380.753 1 61. 0.944 57e. - 0.433 . 079--2 --. 616---1.9--- 12b--.0.915 ­ 0.458 0.428 612. 0.458
0.944 612. 572. 
0.719 4.403 3.3 0 1.699 1.214 0.915 0.723 1261. 	 613. 0.4b5
0.460 0.429




0.916 0.654 1261. '0.944 617. 	 0.461 575. 0.430 614. 
0.650 4.332 3.271 1.630' 1.214 0.431 0.'bl
0.463 576. 615.
3.2 1.212 0.619 	 1261. 0.944 619. 

- 0.615 4.274 .... 1.595 0.915 
Obb 1261. U.944 61. 0.465 576. 0.431 616. 0.461
 3.116 1.561 1.212 0.917 ­
--	
- --
1.212-- 0.917 . 0,550 1262. 0.945 623. 0,466..- 577. 0.432 618. 0.463 
1262. 0.945 0,468 
0.581 4.201 

625. 571. 0.432 621. 0.455
 0.512 4.078 3.087 1.492 1.e12 	 0.918 0.516 
 1263. 0.949 6!7. 0.470 578., 	 0.433 623. 0.466
 3.069 	 1.457 1.212 0.918 O,481 

1263. 0.946 630. 0.471

0.477 ....4.052-
 579. 0.433 625. 0.468
 
0.443 4.012 3.041 1.423 i.212 	 0.919 0.447 
 0.946 632. 0.473 579. 0.434 627. 0.469
 
....2.999 1.380 . 1.e13 0.919 0.412 1.64.
',0.40a--- 3.959 
 0.434 629. 0.471
 1.212 0.919 0.J78. 1264. 0.946 634. 0,474 580. 
0.374 3.899 2.956 1.354 	 630. -0.472
0.947 - 636. 0.476 580. 0.434 S--- 1.319 - 1.214.- 0.92U 0.343 1266. 632. 0.413
638. 0.477 5al. 0.434
1-295 1.214 0.920 0.319 1265. 	 0.947 
 0.474
0,478 581. 0.434 633.
0.310 1266. 0.947 640.
1.286 1.215 0.920 
 642. 0,480 581. 0.435 634. 0,474
 1.280 1.215 0.920 0.304 1266. 	 0.947 
 0.435 0.475
0.481 582. 63b. 
0.297 -.. 3.674 ... 2.780 1.277 1.215 	 0.919 0.301 1266. 0.947 644. 645. 0,483 582. 0.435 637. 0.476
 0,294 3.660 2.769 1.274 1.215 	 0.919 0.298 1267. 0.947 
 0.484 582. 0.435 638. 0.4170.920 0.295 1266. 0.947 647.
.,--0.291 -. 3.649--..2.761. 15-- ....I1.71 -- 583. - 0.436 639. 0.478 
0.288 "3.640 2.756 1.268 1.216 -	 0.921 0.492 1266. 0.947 649. 0.486 651. 583. 0.436 641. 0.479
1267. 0.948 0.487 

--0.285 -. 3.620 - 2.748 1.265 1.216 0.921 0.28 642. 0.480
1.215 0.919 0.286 1 67. 0.947 653. 0.488 584. 0.437 
0.2b2 3.623 2.741 1.2b2 
 0.490 0.437 643. 0.4d
2.736 1.260 1.216 0.920 0,e84 1267. 0.948 655. 584.
0.280 .- 3.616 
 0.437 0.484
 2.731 1.215 0.920 0.c81 	 1267. 0.o47 656. 0.491 585. 644. 
0.277 3.601 1.257 
 585, 0.436 646. 0.4d3
0,91, 0.,708 1267, 0.947 658. 0,492 

.-- 0.274- 3.60U0-----?72S---1.254--. 1.216--
0.271 3.592 2.719 1.251 1.215 0.94U O.215 1267. 0.947 600. 0.494 586. 0,436 647. 0.464 
648. 0.45
662. 0.495 586. 0.43s
0.273 1267. 0.948

,_0.269 -3.584- 2.715 1.249 1.214 0.920 	 587. 0.439' 649. 0.480
1267. 0.947 663. 0.496 
0.266 3.5to 2.709 1.2.6 1.213 	 0.919 0.,70 
 0.940 665. 0.497 58.. 0.440 651. 0.487
1.213 - 0.919 0.,69 1267.0.265 -. 3.567-_ 2.70d .1.245 0.499 588. 0.440 652. 0.4680.919 0.-67, 1267. 0.948 667.
0.263 3.560 2.698 1.243 1.212 
. _-	 1.420 .- 0.~65 -- 1267.. 0.948 668. 0.500 584. 0.440 -- 653. 0.489 
0.947 0.501 589, 0.441 654. 0.4891.238 9 0.262 1267. 670.
0.Obs 3.546 2.690 1.210 	 0. 1d 

----- -------------- ------- -	 5 
---------------- ------------ 
----






-> 3~b - ------­
-ARNOL-AIR EGRCE-StAT-O0t --4ENNu- ..... . ...... ...-

NASAIRI Oh9 SHUTTLE TEST
 
--------..-----GROUP ... MOEL...MACH NO PC(PSIA) TOCUEG R) ALPHA-GDEL ALPHA-5CIOR ALPHA-PREBEND ROLL-MODEL YAW34. j39 7. 148 1338. 0.00 o.Oo .f 180.00 0 
T-INF P-INF PO1 Q-INF U-INF RHO-IKF MU-IkF RE/FT X Y X/L L 
--------....(PSIA).-.(PSIA) . - (L8M/FT3) (FT-1) (IN) (IN) (IN)(OEG RI. CPSIA) (FT/SEC) LSM/FT-SEC) 
98.8 0.0162 '1.318 0.713 3860. 0.443E-03 0.256E-05 0.669E 06 6 77 0.0 0o.30 22.58
 
ZPI Pei Pri/P0.. LP2 PP2 PP2/POI ZT2 IT2 TI2/70 TWI 71./T0 TW2 TW2/T0 TW3 Tw3/To 
,-(IN)--PSIA)-..- - -- 4PSIAL- - - (mI) (OEG 9) -(DEG R) (DEG R) CDEG R). 
0.255 .. 3.5.38 ---2.664 ... 1.235 1.211 0.919 0.259 3268. 0.948 671. 0.502 590. 0.441 656. 0.490 
0.253 3.530 2.680 1.233 1.211 0.920 0-157 1268. 0.948 673. 0.503 591. 0.441 657. 0.491
 
0.250 .. 3.520 ..2.673 --1.230. 1.210 . 0.919 0.454 1268. 0.948 675. 0.504 591. 0.44Z 658. 0.492 
0.246 3.509 2.065 1.226 1.210 0.919 O.2bo I269. 0.948 676. 0.505 592. 0.443 660. 0.493 
-- 0.2,4...-3..99 -- 2.660 --- 1.24 - --1.210 - 0.920 O.24d 1268. 0.948 678. 0.507 593. 0.443 661. 0.494 
0.241 3.4d7 2.652 1.221 1.208 0.919 0.44b 1269. 0.948 679. 0.508 593. 0.444 662; 0.495 
0.238 .---3.476 ---2.642 .1218 1.207 - 0.918 0.24e 1269. 0.948 681. 0.509 594. 0.444 664. 0.496 
0.236 3.464 2.636 1,216 1.207 0.919 0.2 0 1269. 0.948 682. 0.510 595. 0.445 665. 0.497 
0.233 ...3.454 -. 2.631.. 1,213 1.208 0.920 0.237 1269. 0.949 684. 0.511 596. 0.445 666. 0.498 
0.230 3.443 2.622 1.210 1.207 0.920 0.43' 1269. 0.949 665. 0.512 596. 0.446 667. 0.499 
0 .226--3.428 -2.612---1.208-1.205 --- 0.91 - 0.232 1270. 0.949 687. 0.513 597. 0.446 - 669. 0.500 
0.226 3.418 2.606 1.2U6 1.206 0.919 O,3JU 1270. 0.949 68e. 0.514 598. 0.447 670. 0.b01 
- - 0.222 - .3.404 -- 2.596 -- 1.202 1.206 0.920 0.226 1,70. 0.949 689. 0.515 59a. 0.447 671. 0.502 
0.218 3.389 2.586 1.198 1.205 0.920 0.222 1270. 0.949 691. 0.516 599. 0.448 673. 0.503 
-0.215 3.374 - 2.517 1.195 1.204 0.920 0.?19 1270. 0.949 692. 0.517 600. 0.448 674. 0.504 
0.211 3,355 2.562 1.191 1.204 0.919 0.215 1271. 0.950 693. 0.518 600. 0.449 675. 0.505 
0.208-3.339 -- 2.552!-1.1 8. 1.204- 0.920 0.212 1271. 0.950 695. 0.519 601 0.449 677. 0.506 
0.204 3.3e3 2.538 1.14 1.204 0.920 0.408 1271. 0.150 696. 0.620 602. 0.450 678. 0.507 
- 0.200 -- 3.303 - 2.523 1.180 1.206 0.921 0.404 1272. 0.951 698 0.521 602. 0.450 679. 0.b08 
0.191 3.284 2.506 1.177 1.206 0.921 0.20l 1272. 0.951 699. 0.522 603. 0.451 681. 0.U9 
-- 0194 ... 3.263 -_.2.489 - 1.174 1.206 0.920 0.198 1272. 0.951 700. 0.523 604. 0.451 682. 0.510 
0.192 3.247 2.416 1.112 1.209 0.9e2 0.196 1273. 0.951 701. 0.524 604. 0.452 683. 0.511 
,--0.188-.-3.228 -_2.458-- 1.168 -.. 1.209 0.921 0.192 1273. 0.951 703. 0.525 605. 0.452 685. 0.512 
0.186 3.210 2.443 1.166 1.209 0.920 0.190 1273. 0.951 704. 0.526 606. 0.453 686. 0.513
 
0.182 - 3.188 2.427 1.162 1.207 0.919 0.106 1273. 0.951 705. 0.527 607. 0.453 687, 0.514 
0.179 3.168 2.411 1.159 1.210 0.921 0.181 1274. 0.952 707. o.b28 607. 0.454 689. 0.515 
-.0.175 - 3147 - 2.393 - 1.165 1.210 0.921 0.179 1274. 0.952 708. 0.529 608. 0.454 690. 0.516 
0.172 3.122 2.373 1.152 1.210 0.920 0.116 1274. 0.952 709. 0.530 608. 0.455 691. 0.517 
0.169--3.0 -2.356.-1.149 -- 1.210 0.920 0.17J 1275. 0.953 710. 0.531 609. 0.455 693, 0.518 
0.165 3.076 2.336 1.145 1.210 0.920 0.160 1275. U.953 711. 0.532 610. 0.456 694. 0.519
 
0.162 ..3.053 2.320 1.142 1.211 U.921 0.16b 127b. 0.952 713. 0.532 610. 0.456 695. 0.519
 
0.159 3.028 2.301 1.13q 1.210 0.920 O.6J 1276. 0.953 714. 0:533 611. 0.456 697. 0.520
 
0.155 3.003 2.281 1.135 1.212 0.921 0.159 1216. 0.953 715. 0.534 612. 0.457 698. 0.521
 
0.152 2.918 2.262 1.132 1.211 0.920 0.15t 1276. 0.953 716. 0.535 612. 0.457 699. 0.522 
- 0.149-- 2.951 - 2.243 -- 1.129-- 1.210 --. 0.920 0.1b3 1277. 0.953 717. 0.536 613. 0.458 700. 0.523 
0.145 2.927 2.22. 1.125 1.211 0.921 0.149 1277. 0.954 718. 0.537 614. 0.458 702. 0.5!4
 
0.141 2.901 2.203 1.121 1.211 0.9 0 0.145 1277. 0.954 719. 0.537 614. 0.459 703. 0.52t
 
0.138 2.8/4 2.184 1.118 1.211 0.921 0.142 1277. 0.954 721. 0.538 615. 0.459 704. 0526 
.,--0.135-- 2.846 - 2.161 1.115 1.211 0.920 0.139 1278. 0.954 722. 0.539 616. 0.460 705. 0.527 
0.132 2.818 2.140 1.112 1.210 0.919 0.136 1278. 0.955 723. 0.540 616. 0.460 706. 0.528 
,.-0129-2-793 - 1109 .- 1.210 -- 0.919 0.133 1279. 0.955 724. 0.b41 617. 0.461 707. 0.528 
0.126 2.767 2.103 1.106 1.211 0.921 0.130 1279. 0.955 725. 0.541 - 618. 0.461 709. 0.529 
- ..-- - - - - - - - - - --. 6 -
CATE = 9-18-73
 




,-ARNOLO AIR FORCE- STATION, TENN.---.... 
NASA/RI 01'9 SHUTTLE TEST

,.----PAGE -.- 3-------------...-.. . ­
-------- - GROUP-_- MODEL .. MACH NO. PO(PSIA).- TOCUEG A) ALPHA-MODEL ALPHA-SECTOR £LPHA-PRESENO ROLL-MOOEL YAW 
























10 v 98.9 0.0162 1.316 0.711 3861. 0.442E-03 0.256E-05 0.667E 06 6.77 0.0. 0.30 22.58 
1-
ZP- PPI PPI/POI 













TW2 (OEG A) TW2/T0 TW3 (DEG R) Tw3/To 
if'--0.122 -­ 2.740 --. 2.082 --­ 1.102 1.210 -- 0.920 0.126 1279. 0.955 726. 0.542 618. 0.462 710. 0.530 
0.119 2.711 k.060 1.099 1.210 0.920 0.123 1279.. 0.955 727. 0.543 619. 0.462 711. 0.531 
_.0.116 -- 2.6d2 2.040 - 1.096. 1.,09 0,920 0o.I0 1279. 0.955 728. 0.544 620. 0.463 712. 0.532 
0.113 2.658 2.022 1.0 3 1.211 0.921 0.117 1280. 0.956 729. 0.545 620. 0.463 713. 0.532 
.­ 0,110--­ 2.632 . .002--1.u90-- 1.210- 0.921 - 0.114 1261.4 0.956 -­ 730. 0.545 621. 0.464 714. 0.533 
0.107 2.607 1.983 1.087 1.209 0.920 0.111 1281. 0.956 731. 0.546 622. 0.464 715. 0.534 































0.095 2.510 1.911 1.075 1.210 0.921 0.099 1282. 0.958 735. 0.549 625. 0.467 719, 0.537 
i--0092---2.486.-- 1.892---1.072---1.208-- 0.920 0.096 1283. 0.958 736. 0.550 626. 0.467 720. 0,537 
0.090 2.4b2 1.874 1.070 1.208 0.920 0,0.4 1284. 0.959 737. 0.551 627. 0.468 721. 0,53n 
0.087 - 2.431 .. 1.$S7 1.067 1.208 0.920 0.091 1284. O;959 738. 0.551 627. 0.468 721. 0.b39 
0.084 2.416 1.642 1.0t4 1.208 0.921 0.088 1285. 0.959 739. 0.552 628. 0.469 722. 0.539 
---0.082 -- 2.392 1.8 2 1.062 1.206 - 0.919 0.086 1285. 0.960 740. 0.553 629. 0.470 723. 0.540 
0.079 2.369 1.O4 1.059 1.207 0.920 0.083 1286. 0.960 741. 0.554 630. 0.470 724. 0.541 
0.076 -. 2.344-----. .77..-1.056.... 1.206.--- 0.919 - 0.080 1288. 0.960 742. 0.554 630. 0.471 725. 0.541 
0.073 2.315 1.764 1.053 1.205 0.919 0.017 1286. 0,960 743, 0.555 631. 0.471 726. 0.542 
- 0.070 - 2.286 - 1.744 - 1.050 1.206 0.920 0.01U4 1288. 0.960 744. 0.555 632. 0.472 727. 0.542 
0.067 2.252 1.719 1.047 1.201 0.921 0,u71 1286. 0.960 745. 0.5S6 633. 0.472 727. 0.543 
... 0.063 2.214 1.690 1.043 1.205 0.920 0.087 1265. 0.959 746. 0.557 634. 0.473 728. 0.543 
0.060 2.173 1.658 1.040 1.205 0.920 0.064 1283. 0.958 747. 0.557 635. 0.474 729. 0.544 
0.056 -­ 2.127.-- 1.623. -1.036 - 1.205 --­ 0.920 - 0.O0 1280. 0.955 -748. 0.558 - 635. 0.474 730, 0.54b 
0.052 2.U15 i.b4 1.032 1.205 0.920 0106 1274. 0.951 745. 0.559 636. 0.475 731. 0.345 
0.048 - 2:011 1.536 1.028 1.205 0.921 0,052 1264. 0.943 750. 0.559 637, 0.476 731, 0.546 
0.043 1.433 1.476 1.023 1.204 0.920 0.047 1249. 0.932 751. 0.560 638. 0.476 732, 0.546 
.0.038 . 1.840 1.405 1.016 1.204 0.920 0.042 1227. 0.915 751. 0.561 639. 0,477 733. 0.547 
0.U34 1..39 1.32d 1.014 1.203 0.919 0,UJ8 1201. 0.897 752. 0.561 640, 0.478 734. 0.548 
-0.030 --1.63) .... 1.24--1.010 --. 























0.022 - 1.412 1.079 1.002 1.205 0.9 1 0.026 1107. 0.826 755. 0.563 / 64?. 0.479 736. 0.550 
0.018 1.307 0.999 0.998 1.203 0.920 0.022 1056, 0.788 756. 0.564 643.- 0,480 737. 0.b5u 
0.014 . 1.210 0.924 -0.994 1.204 0.920 0.018 1011. 0.754 757. 0.h65 644. 0.481 738. 0.551 
0.009 1.125 0.859 0.989 1.205 0.921 0.013 965. 0.720 757. 0.!6S 645. 0.481 739, 0.5b1 
--b.00Z--1.052--0804---0.907-- 1.205 - 0.921 0.011 924, 0.690 7b8. 0.66 645. 0.482 740.- 0.552 




i. .. ... . . ..... ... .. . ........ . .
 
DATE = 9-18-73 
---PROJECT NUMBE --VA353-216A . 
-4uN0--------- - - - -

NASA/RI 010 SHUTTLE TEST
 
.. . ......
 ,.__PA G E- -.1 - - ---- ---.--.... 
- ROUP---MODLL--- --- ..1MACH NO Pa(PSIA) TO (DEG H) ALPHA-MODEL ALPHA-SECTOR ALPHA-PREBEND POLL-MODEL YAW 
5. 139 7.9i 151.4 1350. 29.98 - 0.02 30.00- 180.00- 0 
T-U.F P-INF pOl O-INF U-INF HO-IhF b-INF RE/FT x Y X/L L 
(DEG R) - .PSIA) ..-.PSIA) -(PSIAl (FT/SEC) (L68/FT3) (L8M/FT-SLC) (FT-1) (IN) (IN) JIN) 
99.7 0.0166 1.345 0.727 3877. 0.448E-03 0.58E-05 .673E 06 4.52 0.0 0.20 2n58 
ZP1 PPX PPI/PO1 21-2 PP2 PP2/POI ZI1 TT2 1T2/TO aWd TWi/TO TW2 TWP/TO TW3 TW3/70 
-(IN) -- (PSI-. - _(IN) --- (PSIA)--- - (IN) iDEG k) -(DEG A) (DEG,R) (DEG R) 
---1.107----0.904 -- 0.672-- - 2.087--- 1.235 - 0.9L9 1.111 1262. 0.935 546. 0.405 538. 0.398 573. 0.425 
1.085 0.905 0.673 2.065 1.234 0.91b 1,089 1262. 0.935 545. 0.406 541. 0.401 576. 0.427
 
1.052 -- 0.90 - 0.673... 2032 ... 1.233 0.918 1.056 1262. 0.935 551. 0.408 544. 0.403 579. 0.429 
1.021 0.901 0.671 2.001 1.233 0.919 1.02b 1263. 0.935 554. 0.410 548. 0.406 581. 0.431 
-0.98----09U3--0.673- 1.968---1.235 .---0.920 0.92 1 63. 0.936 5b6. 0.412 551 0.408 584. 0.43j 
0.955 0.904 0.673 1.935 1.235 0.920 0.959 1263. 0.536 559. 0.414 554. 0.410 586. 0.434 
0.923 --- 902 .672... -.1.913.36 0.921 0.927 1263. 0.936 561. 0.416 557. 0.412 588. 0.435
 
0.889 0.903 u.671 1,869 1.236 0.919 0.693 1263. 0.936 564. 0.418 558. 0,413 590. 0.437 
-0.855 - 0.904 - 0.672 1.835 1.Z39 '0.922 0.859 1263. 0.936 5b6. 0.4?0 560. 0.415 592, 0.438 
0.822 0.903 0.611 1.802 1.237 0.920 0.26 1263. 0.936 565. 0.421 565. 0.418 593. 0.44U 
0.788- 0.904.--0.671-.-1.768 ....1.238 .0.920 -- 0.79 1264. 0.937 - 572. 0.423 569. 0.421 595. 0.441
 
0.755 0.905 0.672 1.735 1.238 0.920 0.759 1263. 0.936 574. 0,425 571. 0.423 597. 0.442 
- - 0.721.-.-.0.905 - 0.672 .--. 1.7ul 1.231 0.919 0.725 1263. 0.935 577. 0.427 574. 0.425 598. 0.443 
0.687 0.95 0.672 1.667 1.239 0.921 0.91 1263. 0.936 50. 0.429 575. 0.426 600. 0.444 
0.653 .- 0.9'u6 - 0.673 .. 1.633 1.23? 0.919 0.657 1260. 0.933 52. 0.431 578. 0.428 601. 0.445 
0.620 1.348 1.002 1.600 1.238 0.920 0.624 1278, 0.947 585. 0,433 581. 0.431 602. 0.446 
0,606.--2.450 -1.821----1.586 Z-.1.236 - o.919 0.61U . i81. 0.949 587. 0,435 584. 0.432 603. 0.447 
0.511 	 4.146 3.099 1.451 1.?27 0.917 0.515 1282. 0;949 624. 0,462 615. 0.455 623. 0.461 
-0,486...4.136- 3.093 .-- 1.4b5 1.226 0.917 0.489 1.82. '0.950 626. 0.464 616. 0.456 624. 0.462 
0.451 4.095 3.065 1.431 1.226 0.918 0.4b5 1 83. 0;%50 t28. 0.465 618. 0.458 625. 0.463 
-- 0.417 -- 4.044 -. 3.028 1.397 1.226 0.919 0.121 1283. 0.950 630. 0.467 618. 0.458 626. 0.464 
0.383 3.980 2.9d3 1.3b3 1.223 0.917 0.3$7 1283. 0.950 632. 0.468 619. 0.459 627. 0.464 
,-0.349- 3.91----2.933----1.3 9 -. 1.22 - 0.916 0.353 1283. 0.951 634. 0.470 - 621. 0.460 627. 0.465 
1.309 1.223 0.916 0.333 1284. 0.951 636. 0.471 623. 0.461 628. 0.465 
..... 1.302 1.Z22 0.918 0.326 1283. 0.951 638. 0,473 625. 0.463 629. 0.466 
1.299 1.220 0.917 0.323 1284. 0.951 640. 0.474 627. 0.464 629. 0.466 
.- 1.295 1.219 0.917 0.319 1284. 0.451 642. 0.476 628. 0.465 630. 0.467 
0.311 3.692 2.718 1.291 1.220 0.918 0.315 1284. 0.951 644. 0.477 630. 0.467 631. 0.467 
0* 308- 3.673- -2.766-- 1.286. - 1.221 - 0.920 - 0.31! 1284. 0.951 646. 0.478 632. 0.468 632. 0.468 
0.306 3.655 2.754 1.2s6 1.219 0.919 0.310 1284. 0.951 048. 0.480 633. 0.469 633. 0.469 
---0.303 3.638 2.741 1.283 1.216 0.916 0.307 1284. 0.951 650. '0.481 635. 0.471 634. 0.469 
0.299 3.622 2.1J1 ).219 1.210 0.91f 0.3u3 1284. 0.951 652. 0.483 637. 0.472 635. 0.470 
- 0.296 3.607 2.e3 1.216 1.216 0.918 0.300 1285. 0.952 b53. 0.484 638. 0.473 635. 0.471 
636. 0.471 
--- 0.292 -3.516---2.702-122 .215 - 0.918 0_29b 1284. 0.951 bb7. 0.487 642. 0.475 637. 0.47? 
0.294 3.590 2.710 1.274 1.214 0.91b 0.298 1285. 0.952 655. 0.485 640. 0.474 
0.289 3.562 2.695 1.269 1.214 0.919 0.293 1285. 0.952 659. 0.488 644. 0.477 638. 0.473 
:,--0.287 3.547 - 2.683 1.267 1.211 0.916 0.291 1285. 0.952 660. 0,489 645. 0.478 639. 0.473 
0.284 3.534 2.675 1.264 1.212 0.918 0.d88 1285. 0."52 662. 0.490 646. 0.479 640. 0.474 
0.284 -- 3.b19 -.2.666 -- 1.262 1.212 0.918 0.286 12d5. 0.952 664. 0.492 648. 0.480 640. 0.474 
666. 0.493 650. 0.481 641. 0.475 
1-0.271---3.490--2.4k.--4.2b8 ---1.21k--- 0.918 0.282 1285. 0.952 667. 0.494 
0.261 3.605 2.657 1.261 1.211 0.918 0.285 1285. 0.952 

651. 0.482 642. 0.476 
0.476
0.275 3.474 2.637 1.255 1.209 0.918 0.79 1285. 0.952 669. 0.495 652. 0.483 643. 
8 
DATE'. 9-18-73 
,-.PROJECT NUMBER--VA353-218A . ... 
ARO, INC. 
,-ARNOLO-AIR-- ORCE -STATION, -TENN.-- . . . . .. .... . 
NASA/RI OH9 SHUTTLE TEST 
------....GROUP --MODtL- IIACh NO POCPSIA) TO(OEG RI ALPHA-MOOEL ALPHA-SLC70R ALPKA-PREBEND POLL-MODEL YAW 
5. 139 7.9 . 148.3 1350. 30.00 0.00 30.00 180.00 0 
S T-INF P-INF PO! O-INF" O-INF HHO-IKF PU-INF RE/FT X Y X/L L 
... DEe R) - (PSIA) . (PSIA) (PSIA) (FT/SEC) (LE$M/FT3) (LbM/Fl-SEC) (FT-1) (IN) (IN) (IN) 
99.7 0.0162 1.317 0.712 3877. UA39E-03 0.258E-05 0.659E 06 4.52 0.0 0.20 22.58 
"- ""ZPI PPI PPJ/POI ZP2 PP2 PP2/POI Z12 IT2 TT2'/TC TWI TWI/TO TW2 TW2/70 Tw3 TW3/TO 
,--I ) PSIA) . ..... - (it, -- -- PSIA _.. .. ) tIOEO R) (DEG R) (DEG R) (DEG R) 
0.",27d ....3.459 -.­2.627 -- 1,252 1.211 0.920 0.276 1286. 0.952 670. 0.497 654. 0.464 644. 0.477 
10,270 3.443 2.615 1,250 1.411 0.920 O~e74 1285. 0.952 672. 0.498 655. 0.485 644. 0.477 
,0.265 -----3.427 ----2.603 ..-...245 *-1.208 -­ 0.917 0,d69 1285. 0.952 674. 0.499 656. 0.486 645. 0.478 
0.262 3.408 2.589 1.242 1.208 0,918 0,e66 1286. 0.952 6T5. 0.500 658. 0.487 646. 0.479 
,-0.259_-.3.3d8-....2.577 --­ I1;239-- 1.2U6 -­ 0.19 •- .d63 1286. 0.952 677. 0.501 659. 0.480 647. 0,479 
0.257 3.370 2.bo3 1.237 1.2U8 0.919 0,ei 12866. 0.953 678. 0.502 660. 0.489 648. O,4dU 
,---0D,254 _- 3.352--. 2.5b1 
0.251 3.334 2.538 





































0.246 3.299 2.514 1.226 1.206 0.919 0.,!50 1286. 0.953 684. 0.507 665. 0.492 651. 0.483 
,,-D.24.!"----3.214------.497-1.222 























,;-0.237 -3.2 . .-2.473 -- 1.217 1.202 0,918 0,d I 1287. 0.953 bag. 0.510 668°. 0.495 654. 0,485 
0,23 3.220 2.45b 1.214 1.200 0.916 0.,38 1287. 0.954 690. 0,bi! 669. 0.49S 655. 0.48b 
x0.231 3o. 5 _ .449 1. ll1 .202 D.919 Uo236 1287. 0."54 691. 0.,112 670. 0.496 6S6. 0.486 
0.226 3.10!6 2.436 1.2u8 1.200 0.918 0.1?32 1268. 0.954 693, 0,5I3 671. 0.497 657. 0.4137 
--26---3.165 ?.2.2- . i2U6 -­ 1.199 0.917 0.430 1288. 0°954 694. 0.514 672. 0.498 658. 0.487 
0.224 3.147 2.UU 1.204 1.197 0.916 0,42B 1288. 0.954 695. 0.515 672. 0.498 659, 0.488 
,..0.222 1 3.132 .2.39r 1.202 '1.198 0.917 O,2eb 1288. 0.954 697. 0.516 673. 0.499 659. 0.489 
0.220 3.113 2.364 1.200 1.198 0.91b 0,ed i2B8, 0.954 698. 0,6117 674. 0.499 660, 0.489 
I,"0.217 ....3,U94 2.311-- 1.197 1.19 7 . 911 0.421 12GG. 0.954 699. 0,.!6 - 675. 0.500 661. 0.490 
0.213 3.076 2.3b9 1.193 1.197 0.9118 0.217 1289. 0.955 701. 0.519 676. 0.501 662, 0,490 































0.202 2.9"4 2.J02 1.182 1.193 0.918 0.e0b 1289. 0.955 706. 0.523 680. 0.5U3 665, 0.493 
=0.199 .2.915 2.287 1.179 1.194 0.918 0.,e03 1290. 0.955 707. 0.524 680. 0.504 666. 0,493 
0.197 2.955 2.e72 1.177 1.193 0.916 0.,ol12i90. 0.955 70e. 0.525 681. 0,505 667. 0.494 































0.186 2.860 2.219 1.166 1.191 0.918 0.190 1290. 0.956 713. 0.528 685. 0.507 670. 0.496 
...0.b4 2.865 2.d00 1.164 1.193 0.91.9 0.1b6 1291. 0.956 714. 0.529 685. 0.500 671. 0.497 
0,102z 2.bb2 2.194 1.162 I,!96 0.919 0.180 1291. 0.956 715. 0.530 6136. 0.50a 672. 0.497 
:0.180 ---2.837-213--,0-- 1.194 - 0.919 0o~jb 1291. 0.956 717. 0.h31 687. 0.509 b72. 0.498 
0.177 2.821 2.170 ,I5I7 1.193 0.916 0.181 1291. 0.956 716. 0.53d .688. 0.510 673. 0.499 
..0174 2.806 2.159 1.154 1.195 0.919 0.118 1291. 0.957 719. 0.533 689. 0.510 674. 0.499 
0.171 ?2.7 0 2.145 1.151 1.193 0.91b 0.110 1292. 0.957 740. 0.533 690. 0.511 675. u,500 
.­0,d -­ 2.774 2.133 . 1,146 1.105 0.919 0.172 1292. 0.957 721. 06534 690. 0.511 676. 0.501 
0.165 267!,5 2.116 1.145 1.19b 0.919 0.169 1292. 0.957 722. 0.535 691. 0.512 677. 0.501 
,-0,5--- , . 3 ,12--110.--.18.0.166-- 1292. 0.957 723. 0.536 692. 0.513 677. 0.502 
0.159 2.717 2.089 1.139 1.197 0.920 0.163 1293. 0.958 724. 0.537 693. 0.513 678. O.b02 




NASA/Rl OH9 SHUTTLE TEST
 
,.----PAGF- x-3 .......... .. . .... . . . .. ....
 
........ ---- PO(SSIA 	 ALPHA SEVO0R POLL-MODEL
-------- GROUP MUDEL ...VACH NO- - T0(OEG R) ALPHA-MCOEL 	 ALPHA-,P@EBEND YAW
 
5. 139 7.9, 146.6 1350. 30.00 0.00 30.00 180.00 0
 
T-IF P-NF POI Q-INF u-IF R H-IF .. . U-11F EFT x- y X/L L
 
.(DEG --- -(PSIA).--4PSIA) .(LBM/F13). 	 (FTI ) iIN)--------. .. R) (PSIA)- . (FT/SEC) CLSM/F7T StC (IN) 	 IIN) 
99.7 0.0160 1.301 o.704 3877. 0.434E-03 0.258E-05 0.652E 06 4.52 0.0 0.20 ZZ.58
 
ZP1 PPI PPl/POl ZP2 PP2 PP21POl VTe T72 i72/16 TwI TWI/TO TW2 TW2/TO TW3 Tw3/To
 
-- Ik ----....PS . IN . . .(P IA . .. .. (IN) (DEG 8) IDEG R) - (DEG R) IDEG R)
A 

---01 156 ....2.696 ....2.072. 1.136 1.194 0.918 0.160 1293. 0.958 726. o.537 694. 0.514 679. 0.503
 
0.154 2.678 2.058 1.134 1.196 0.919 0.158 1294. 0.958 727. 0.536 694o 0.514 boo. 0.504
 
,-0.. ------ . ..2.044------1.131 1.196 . 0.919 0.165 1293. 0.958 7Z8. 0.539 695. 0.915 681. 0.504
0 	151 2.660 
0.149 	 2.640 2.029 1.129 1.196 0.919 0.153 1294. 0.958 749o 0.540 696. 0.516 682. 0.505 
----.4 ,= - 2 08 - 1.126 ___-1.195- 0.919 0.15o 1294. 0.958 730. 0.541 697. 0.516 682. 0.505 
0.143 	 2.6U7 -2.005 1.123 1.196 0.92V 0.147 1294. 0.959 731. 0.541 697. 0.517 683. 0.506
 
-- 010 2.569 .... 1.1,20 1.194 0.918 0.144 1294. 0.959 732. 0.542 69e. 0.517 684. 0.507
.. 1.991 

0.137 2.512 1.978 1.117 1,19)S 0.919 0.141 1295,. 0.959 733. 0.543 699. 0.518 685. 0.507
 
-0.134 ---2.554-- 1.965 -- 1,11 1.195 -- 0.920 0.130 1295. 0.959 734. 05 700. 0.518 685. 0.505
 
0.131 2.535 '1.951 1.111 1.194 U.919 0.135 1292>. 0.9b9 735. 0.544 701. 0.519 686. 0.508
 
,-0.128-2.518.--1.937--|,108-1.196--- 0.920 G.134 1295. 0.959 736. 0.545 761. 0.519 .. 687. 0.509
 
0,125 2.4 " 1.924 1.105 1.193 0,919 0.129 129b. 0.950 737. 0.546 702. 0.520 687. 0,b09
 
.1- 1 2.481 - -l.91O 1.101 1.]94 U.920 0.125 1296. 0.960 738. 0.547 703. 0.520 688. 0.510
O ...--

0.118 2.466 1.b99 1.0Y8 1.195 0.920 U.122 1297. 0.960 739. 0.!,47 703. 0.521 689. 0.510
 
-0.115 - 2.446 1,883 1.095 1.194 .0920 0.119 1297. 0.961 740. 0.548 704. 0.522 690. 0.511
 
0.113 2.448 1.871 1.093 1.194 0.920 0.117 1297. 0.960 741. 0.549 705. 0.522 690. 0.511
 
J.000 1.191 	 0.961 0.523 0.512
,,.-0.110 _-2.40 __-- .857 ------- .... -I0.918 0.114 1297. 742. O~bSO 706. 691. 
0.107 	 2.3 3 1.84 l.0 7 1.192 0.919 0.1n1 1290. 0.961 743. 0.550 706. 0.5d3 691. 0.512
 
015...- 2.378 . 1.834 - 1.055 1.193 . 920 0.109 1298. 0.962 744. 0.551 707. 0.524 692. 0.513
 
0.102 2.361 1.8"0 1.0b2 1.191 0.919 0.106 1 99. 0.962 745. 0.552 708. 0.524 693. 0.513 
_---0.099 ....2.342 ---1.806 . 079 1.191 .919 0.103 1499. 0 .962 746. 0.552 709. 0.525 693. 0.514 
0.097 2.326 1.793 1.077 1.193 0.920 0.101 1299. 0.962 747. 0.553 710. 0.526 694. 0.514 
.-0094---- 2.30d -1.780 --. 1.074 ---. 191 - 0.919 O.0 8 1300. 0.963 748. 0.554 710. 0.526 695. 0.515 
0.092 2.291 1.766 1.072 1.194 0.921 O.U9b 1301. 0,963 749. 0.554 711. 0.527 695. 0.51b
 
-0.088 ....2.272 . 1.75l1.|060 1.19b 0.921 0.092 1301. 0. 64 749. 0.555 712. 0.527 696. 0.516
 
0.064 2.254 1.734 1.064 1.198 0.922 0.OU8 1302. 0.964 750. 0.556 713. 0.528 697. U.516
 
X- 0.082 2.230 1.711 1.062 1.199 0.920 0. U56 1303. 0.965 751. 0.557 714. 0.529 697. 0.517
 
0.015 2.212 1.694 1.0ba 1 206 0.923 0,U132 1304. 0.966 752. 0.b5/ 714. 0.549 698. 0.517
 
:,-.0O5 .---2.166--.-168.. ,5 , 1.i8. - 0,922 0.079 1304. 0.966 753. 0.558 715. 0.530 699. 0.5115
 
0.071 2.163 1.6 5 l.Obl 1.211 0.921 O.01 13050. 0.966 754. 0.559 716. 0.530 699* 0.518
 
0.066 2.133 - 1.610 1.046 1.214 0.921 0.070 1305. 0.966 755. O~bS9 717. 0.531 700. 0.519 
0.062 2.098 1.5b7 1.042 1.218 0.922 0.Ubf6 1304. 0.966 756. 0.560 718. 0.532 701. 0.519
 
. 0b5 2.060 ...1.554 1.038 1.223 0, 23 0.062 1303. 0.96S 757. 0.56O 719. 0.532 701, 0.520
 
0.054 2.017 1.517 1.034 1.226 o7.922 0.058 1300. 0.1,63 757. 0.561 719. 0.533 702. 0.520 
,..-0050 -1.9bS-1 .477--... .030 -1. 30 --- o.923 .0.Ot) 1295. 0.959 758, 0.562 720 0.534 703. 0.521 
0.046 1.908 1.428 1.026 1, 28 0.919 0.050 IZ866 0.952 759. 0.562 721. 0.534 703. 0,541
 
--.0,042 1.839 I,374 1.022 1.231 0.920 0,046 1273. 0.943 760. 0.563 722. 0.535 704. 0.522
 
0.038 1.760 1.315 1.018 1.231 0.920 0.042 1254. 0.929 761. 0.564 723. 0.536 7o5. 0.522 
,_--.0.033 ...-.. 674 .. 1 1 1.011. .. 1.231 . 920 0.U37 1231. 0.912 762. 0.564 724. 0.536 705. 0,523 
0.029 1.579 1.181 1,009 1.231 0.921 0.033 1204. 0.892 763. 0.565 725. 0.537 706. 0.!;i3 
---O.OZ5-----Io477----"O6.-- 1.005--.l.229 -0.921 O.U29 1167, 0.864 764. 0.566 726. 0.538 707..- 0.5Z4 
0.020 1.374 1.029 1.000 1.226 0.919 0,044 1123. 0.832 764. 0.566 727. 0o538 707. 0.S54
 
.. . . . .......-- ... .. 	 0
. --- . . 
DATE - 9-18-73 
--- PROJECT NUshEH- VA353-218A ----
ARO. INC. 
--ARNOLD -AIR-.FORCE STATION,--TEtN....-----
hASA/RI 0F19 SHUTTLE TEST 
-
..... GROUP.-ODEL .--ACH NO.. PO{PSIA) " TOIDEG HI ALPHA-MODEL ALPHA-SECTOR ALPHA-PREBEND ROLL-MODEL YAW 
















































(DEG H) TW2/TO TW3 (OLO R) TW3/TO 
=----0.016 --- 1.279--.. 0.95§--- 0.996 - 1.226 0.919 0.020 1082. O.d02 765. 0.567 727, 0.539 708. 0.524 
0.012 1.192 0.894 0.992 1.224 0.918 0.016 1042. O.772 766. 0.567 728. 0.539 709. 0.525 
---­0.007 ------1.117--.--,839----0.987--























. . . . . ........... .........----- -- -- ............. 
... .... . . . . 
--- --------- -.................... 
. ...................... . . . . . . 
............... ................ .. .... .... 
------------------­
....... ...... .. .. ... .. .. ... .. .. .. . .. . . .. 




.... ... .......... ...... 
... . . . . . . . . 
. 
_ __... .... _._........... . . ... .. . . 
DATE a 9-18-73 
---PROJECT NUMBER---VA353-Z18A- ...........-... 
AROv INC. 
,-ARN0LD-4A R UFdACE-STATION.-ENN----
NASA/RI 0F'9 SHUTTLE TEST 
PAGE -I .. . 
---GROUP--.MOOEL.--.MACH NO - P0IPSIA). 













- T-irF P-INF p01 0-INF UhF HHO-INF PU-INF RE/FT X Y X/L 'L 
-------------(DEG R) ­4PSIA)....(PSIA) .. IPS A) . ,(FT/SEC) (LUM/FT3) (LB*/FI-SEC) (FT-I) (IN) (IN) (IN) 









PPZ PPZ/P01 -lid 














1.149 ....0.913 -.- 0.671 -.. 2.129 1.252-.- 0.920 1.153 1241. 0.930 551. 0.413 560. 0.420 51. 0.428 
1.127 0.914 0.672 2.107 1.250 0.919 1.131 1241. 0.,30 553, 0.415 563. 0.422 573. 0.430 
-- .1094 -. 0.913 --- 0.671 .-.2.074 - 1.249 - 0.919 1.096 1241. 0.930 556. 0.417 565. 0.423 574. 0.431 
1.063 0.911 0.671 2.043 1.248 0.020 1.067 1241. 0.929 558. 0.418 567. 0.425 576. 0.441 
,.-.03U----0,911, U.b7l-- 010----.O--- 0;918..- 1.034 1241. 0.929 560. 0.419 569. 0.426 . 577. 0.432 
0.997 0.911 0.671 1.977 1.244 -. 0.917 1.001 1241. 0.929 562. 0.421 571. 0.428 579. 0.433 
.0.964 ....0.910 ....0.671--- 1.944 - 1.243 ..0.918 0.968 1240. 0.929 564. 0.423 572. 0.429 580. 0.435 
0.930 0.911 0.673 1.910 1.242 0.917 0.934 1241. 0.93U 56e. 0.426 574. 0.430 58 . 0.436 
.0.89b- 0 912 - 0.614 1.876 1.240 0.91? 0.900 1241. 0.929 571. 0.428 576. 0.431 583. 0.437 
0.863 0.912 0.675 1.843 1.240 0.918 0.667 1241. 0.929 575. 0.43L 577. 0.432 584. 0.438 
- 0.91? -. D.833 1241.- 0.929. 578. 0.433 579. 0.434 586.- 0.439 
0.795 0.910 0.674 1.175 - 1.236 0.917 0.799 1241. 0.930 581. 0.43b 580. 0,434 587: 0.440 
0.--0.762... 0.910 .....0,674 ... 1.742 . 1.236 0.917 0.76b 1241. 0.930 584. 0.437 581. 0.435 86. 0.441 
0.727 0.909 '0.674 1.707 1.234 0.915 0,131 1241. 0.930 586. 0.439 582. 0.436 589. 0.441 
---0.694 -. 0.909 ....0.674 -. 3.674 1.234 - 0.916 0.698 1241. 0.930 588. 0.440 584. 0.438 590. 0.442 
0.66U 0.911 0.676 1.640 1.235 0.917 U.664 1241, 0.930 590. 0.442 586. 0.439 69,. 0.43 
,-.0.626 .­ 0.909. 0.61 .. 1.606.--- 1.234 - 0.916 0.630 1241. 0.930 593. 0.444 - 588. 0.440 592. 0.444 
0.592 0.909 0.675 1.52 1.234 0.916 0.546 1241. 0.930 596. 0.447 589. 0.442 593. 0.444 
0.558 -. 0.909 . 0.675 - 1.538 1.235 - 0.917 0.62 1241. 0.930 599. 0.449 591. 0.443 594. 0.446 
0.525 0.908 0.674 1.505 1.234 0.916 0.529 1241. 0.930 602. 0.451 593. 0.444 595. 0.446 
0.491 -. 0.909.- .0,675 1.471 1.36 0.918 0.495 1241. 0.930 604. 0.452 595. 0.446 596. 0.447 
0.457 0.910 0.675 1.437 1.236 0.918 0.461 1240. 0.929 606. 0.454 596. 0.446 697. 0.447 
,.-0.423-- 0.996 .--- 0.739____I .403--- 1.235 0.91? 0.427 1249. 0.935 607. 0.455 597. 0.448 598. 0.448 































....0.394 .. 3.990 2.973 1.374 - 1.430 0.917 0.J96 1270. 0.951 63e. 0.478 622. 0.466 609. 0,456 
0.390 3.979 2.9b2 1.370 1.232 0.917, 0.Y3. 1270. 0.951 641. 0.480 624. 0.467 610. 0,45F 
1,-0.37.-3.964-- 2.953 -- 1.367 -­ 1.232 Uo.918 0.391 1270. 0.951 643. 0.481 626. 0.469 611. 0.457 
0.384 3.951 2.942 1.364 1.232 0.917 0.388 1270. 0.951 645. 0.483 627. 0.470 611. 0.458 
...0.382 ..-3.939 2.935 1.3b2 1.232 0.918 0.J86 1270. 0.951 647. 0.484 629. 0.471 612. 0.458 
0.380 3.927 2.926 1.3to0 1.231 0.91? 0.J84 1271. 0.952 648. 0.486 631. 0.473 612. 0.459 
- 0.378 .3.9d0 2.920 -- 1.368 1.31 0.917 0.J2 1271. 0.952 650o. 0.48? 632. 0.474 613. 0.459 
0,376 3.909 2.911 1.356 1.231 0.917 0.480 1271. 0.952 652. 0.489 634, - 0.475 614. 0.460 
.- 0.374- 3.903--2.908---- 1.354 -.. 1.233 .-0.919 . 0.378 1271. 0.952 614. 0.490 636. 0.476 614. 0.460 
0,372 3.894 2.901 1.352 1.232 0.910 0.376 1271. 0,v52 656. 0.491 637. 0.477 615. 0.461 
.0.3b9 3.886 - 2.893 1.349 - 1.233 0.918 0.373 1271. 0.952 658. 0.493 639. 0.478 616. 0.461 
0.366 3.878 2.817 1.346 1.234 0.919 0.370 1271. 0.952 660. 0.494 640. 0.480 616. 0.462 
1-..0.364......3 89 2.879 . 1.344 1.235 0.919 0.368 1271. 0.952 662. 0.496 642. 0,481 617. 0.462 
0.362 3.856 2.869 1.342 1.234 0.918 0.366 1271. 0.952 663. 0.491 643. 0.482 618. 0.4b3 
,.-3.----3.843----2.859 _4 $339-- 1.233 -...0 911 0.363 1271. 0.952 665. 0.498 645. 0.483 618. 0.,63 
0.357 3.831 2.850 1.337 1.234 0.918 0.361 1272. 0.953 667. 0.500 646. 0.484 619. 0.463 
- .--------------... ..... 1 2 
DATE r 9-18-73
 




,-ARNOLD AIR- FORCE STAT-ION.-TENN. 
NASA/RI Ot9 SHUTTLE TEST
 
PAGE-r 2 	 .... 
--- -GROUP--. MODEL .-JACH NO-. PO(PSIAI- T0{OEG R) ALPHA-MCOEL ALPHA-SECTOR ALPHA-PREBEND ROLL-MODEL YAW
 
7. 139 7.9d 151.3 1335. 30.00 0.00 30.00 180.00 0
 
T-ItF P-INF P01 0-INF U-INF HhO-If ,'L-INF RE/FT x Y X/L - L
 
..........--(EG R).. (PSIA) -CPSIA) . (PS1) - FT/SECI (Lbm/FT3) (LS/FT-SEC) F1-1) (IN) (IN) (IN)
 
96.6 0.0165 13J44 0.727 3856. u,.53E-03 0.255E-05 0,684E 06 2.26 0.0 0.10 22.58 
ZP]l PP1 PP1/PO1 ZP2 PP2 PP2/PO1 ZT4 TT2 TT2 7C TwI Thi/TO TW2 TW2/i0 TW3 T*3/T0 
--N -PSIA)- _ -. (N)-(PSIAJ-.--------. II. - -- (DEG RI WEb U) -- WEb RI - --(DEG R) 
.0.354.....3.818 . .... 1.334--- 1.235 -'. 0.919 0.358 1272. 0.953. 669. 0.501 648. 0.485 619. 0.464 
0.354 3.806- 2.832 1.334 1.232 0.917 0.35d 1272." 0.953 670. 0.502 649. 0.486 620. 0.464 
0,351 _-3.791 -2.822.-- 1.331 -- 1.234 _..0.919 - 0.3b5 1272. 0.!53 672. 0.503 651. 0.488 620. 0,4650.346 3.774 2,0o8 	 1.3e6 1.233 o,917 0,J50 1272. 0.953 074. 0.505 653. 0.409 621. O,*ob
 
.,I-0,34-3.756-- 796- 1.3.-- 23 0 7-- 0.348 1273,. 0.953 675. 0.506 655. 0.490 - 622. 0.466 
0.340 3,738 2,783 1.320 1.233 .0.918 0.344 1273. 0,953 677. 0.507 656. 0.491 622. 0.466 
-.337 3.720 - 2.770 - 1.317 - 1.231 . 0.917 o.341 1273. 0,953 .678. 0.508 656; 0.493 623. 0.466 
0.334 3.703 2.757 1.314 1.232 0.917 0.338 1273. 0.,53 680* 0.509 660. 0,494 624. 0.407 
0,331 --- 3,685 2.745 1.,311 1.231 0.917 0.335 1273. 0.953 682. 0.510 662. 0.495 624. '0.467 
0.328 3.065 2.731 	 1.308 1.228 0.915 0.332 1273, 0,953 683. 0.511 663. 0.496 625, 0.466 
0.325.-3.652--2.721--	 1.3u5 .-- 1.231. -0.917.... 0.J29 1273. 0.953 685. 0.513 645, 0.497 625, 0.468 
0.322 3.o37 2.7,9 1.3o2 1.232 0.918 0.Jdt 1274. 0.9b3 686. 0.514 666. 0.499 626. 0.409. 
-. 0.320- .-3.621 ..- 2.699 1.300 1.231 - 0.918 0.3!4 1274. 0.953 688. 0.515 668, 0.500 627. 0.469 
0.317 3.606 ?.688 	 1.297 1o.30 0.917 0.J1 1274. 0.9b3 689. 0.516 869. 0.501 627. 0.469 
0.315 -. 3.592 -- 2.680 	 1.295 1.231 . 0.919 0.319 1274. 0.954 691. 0.517 671. 0.502 628. 0.4U 
0.311 3.57b 2.069 1.292 1.230 0.918 0.316 1274. 0.954 692. 0.518 672. 0.503 62B. 0.47u 
,-0.309- 3.562 ---- 2.660----1.209---.1.229 .... 918 -_ 0.313 1274. 0.954 694. 0.519 674. 0.504 629. 0.471 
0.306 3,546 2.b49' 	 1.2b6 1.229 0.918 0.410 1274. 0.954 695. 0.520 675. 01500 629. 0.471 
0.303 3.529 -2.638 	 1.283 - 1.228 0.918 0.307 1274. 0.954 697. 0.bz1 677. 0.507 630. 0.471 
0.301 3.512 2.6d5 	 1.a1 1.227 0.917 0.305 1275. 0.954 698. 0.523 678. 0.508 630. 0.472 
0.298 3,498 - 2.616 -.	 1.278 .. -1;227 ... 0.918 0.402 1275. 0.955 700. 0.524 679. 0.508 631. 0,472 
0.296 3.4d4 2.607 1.276 1.228 0.919 0.300 1275. - 0.955 701. . D.525 681. 0.509 632. 0.473 
.,-0.293 - 469---- 2.594----1.273 -. 1.227 -- 0.918 -- 0.e97 1276. 0.955 702. 0.526 682. 0.510 632. 0..73 
0.290 3.453 2.584 	 1,210 1.220 0.918 0.494 3275. 0.955 704. 0.b47 683. 0.511 633. 0.474 
-	 - 0.287 - 3.435 -. 2.571 1.267 1.223 - 0.916 0.qI 1275. 0.955 705. 0.528 685. 0.512 633. 0.474 
0.e0. 3.421 2.962 1,264 1.225 0.917 0.288 1276. 0.55 707. 0.529 . 686. 0.513 634. 0,474 
0.281 -.. 3.405 2.550 - 1.261 1.226 0.918 0.28b 1276. 0.955 708. 0.530 687. 0.514 634. 0,475 
0.279 	 3.3d9 2.b40 1.259 1.22, 0.91? 0.23 1276. 0.955 710. 0.531 689. 0.515 635. 0..75 
1S5... - . 690, 636.--- 0.214---.3.368---2.525 .... -1.223- 0.911- 0.e7 1276. 0.955 711, 0.532 0.517 0.476 
0.271 3.351 "2.513 	 1.251 1.224 0.916 0.475 1277. 0.956 713. 0.533' 691. 0.518 636. 0.47b 
0.268 - 3.331 --- 2.-9Q 	 1.248 - 1.22' 0.918 0.27, 1277. 0,956 714. 0.534 693. 0.519 637. 0.477 
0.266 3.311 2.405 	 1.246 1.223 0.918 0.70 177. 0,956 715. 0.536 695. 0.520 637. 0.477 
0.263 . 3.296 2.475 -1.243 . 1.223 . 0.918 0.26? 1278. 0.957 717. 0.537 696. 0.521 638. 0.477 
0.259 3,279 2.464 	 1.239 1.224 0.920 0.263 1278. 0,956 719. 0.538 697. 0.5,2 638. 0.475 
0.257 ---- 3.262---2.450-1.37_-.1.223--	 0.916 0.261 . 1278. 0.956 720.- 03.539 699. 0.523 639. 0.47B 
0.eb4 3.2.6 2.4J8 1.234 1.223 0.919 0.258 ]128. 01$56 722. 0.540 700. 0.524 640. 0..79 
. 0.251 3.225 2.422 1.-31 1.222 0.918 0.455 1278. 0.957 723. 0,541 702. 0.525 640. 0.479 
0.248 3.210 e.412 	 1.228 1.222 0.918 0.952 1278. 0.957 75. 0.542 703. 0.526 641. 0.479 
-0245 -..3.195 . 2.401 ..- 1.225 ...1.224 0.920 0.249 1279. 0.957 726. 0.543 704. 0.527 641. 0.480 
0.241 3,180 2.390 1.221 1.223 0.919 0.45 1279. 0.957 728, 0.545 705. 0.526 642. 0.480 
,---0239-----316J----237 219---122.-. 0.918 0.243 1279. 0.957 729. 0.546 706. - 0.529. -642. - 0.481 
0.235 3.145 2.3b4 	 1.215 1.222 0.910 0.239 1279. 0.958 731. 0.547 706. 0.530 643. 0.461 







S ARNBLC.AIR FORCE-ST -TN .,-- . .. ... . .. .
 
NASA/Rl 0S9 SHUTTLE TEST
 
-.----- MODEL -'MACH PO(PSIA) -TOIDEG 9) ALPHA-MCOEL ALPHA-SECTOR ALPHA-PREBEND ROLL-ODEL YAW ........ GROUP_- - NO-

7. 139 7.92 149.8 1336. 30.00 0.00 30.00 180.00 0
 
T-INF P-INF POI O-INF U-INF 04O-IKF PU-INF F;E/FT x Yl X/L L
 
A (DEG R) O.-PSIA) 051PS ) I IPSIA) -(FT/5EC) " (L8M/FT3) (LbM/FT-SEC) (FT-1) (IN) (IN) (IN) 
96.0 0.016. 1.3S1 0.719 3857. U.441JE-03 0.255E-05 0.677E 06 2.26 0.0 0110 22,S6
 
...ZPI ... PPk PPIIPBI ... ZP2 PP2 "PP2/P0i ZT2 fT2 7T2/10, T.1 TWI/T0 1W2 TW2/TO Tw3 Tw3/TO
 
--A NI.---- SI ) .. (P I# . . .. (IN) --- (DEG A) -(OLG R) (DEG R) - (DEG A) 
0.548 709. 0.531 643. 0.4UI

--0.231 --- 3.127.... Z.350- 1.211 1.122 . 918 o.235 1280. 0. 56 732. 
0.248 3.110 2.337 1.2o8 1.223 0.919 0.432 1480. 0.958 734. 0.549 710. 0.532 644. 0.482
 
0."29 1280. 0.958 739. 0.550 712. 0.533 644. 0.482 
.,.....225 .....3,093 ----2.324 .. 1.205 1.222 .0,918 

0.221 3.075 2.311 1.201 1.222 O.918 0.225 1280. 0.957 737. 0.55! 713. 0.533 645. 0.482 
:0.218 -306... 26--,% .. 1.220-- 0.917 .222 1281. 0.958 738. 0.552 .714. 0.534 645. 0.482 
0.214 3.037 2.282 1.194 1.223 0.919 0,e 0 1281. 0.958 740. 0.553 716. 0.535 645. 0.463
 
U.959 741. o.554 717. 0.536 646. -0.483

--0.210 ---3.011 - 2.2b7 .140l 1.224 0.920 0.214 1282. 





,-_.204- 17.517 13.163 |,|b4 .5763 11.846 0."08 1282. 0.959 744. 0,556 719. 0.538 

0,200 2.9 5 2.221 1.160 
 1.222 0.918 OeU4 1202, 0.959 745. 0.557 720. 0.539 647. 0.484
 
0.485
i0,198-..2.9J4--... Z06 -- l.1 78 -- | .0917 0.202 1282. -0.959 746. 0.55B 721. 0.540 668. 
0.195 2.919 2.194 1.175 1.224 0.920 0.199 1282. W159 748. 0.559 722. 0.540 648. 0.48b
 
• 0.192 . YU3--. 2.183 .- I.lt2 . 224 0.920 0. 06 1283. 0.960 74S. 0.56D 724. 0,541 649. 0.485
 
0.561 725. 0.542 649. 0.486
0.169 2.808 2.170 1.169 1.223 0.919 0,193 1283. 0.959 750. 

0.154 2.8b6 2.148 1.164 1.2 3 0.920 0.188 1 83. 0.960 752. 0.563 727. 0.544 650. 0.486
 




2.126 I~lbs 1.2 0.9 0 0.182 1284. 0.960 755. 0.564 729. 0.545 651. 0.487
o.178 2.829 

,,0,17b . 2.816 . 2.110 - 1.156 -1.246 0.941 0.100 1483. 0.960 756. 0.565 
 730. 0.546 651. 0.487
 
0.173 2.802 2.106 1.153 1.223 0.919 0.177 1,84. 0.960 757. 0.566 731. 0.547 652. 0.488
 
.170 ...2.789 ---2.096 .150|b ....1.223 .0.919 0.174 1284. 0.961 766. 0.567 
 732. 0.548 652. 0,4b8
 
0.167 2.777 2.Ub7 1.147 1.224 O.920 0,1%' 1 85, 0.961 75S. 0o555 733. 0.549 6s3. 0.488 
,0o165.-- 2.766 -2.079---- 1.145 -_-1.423 .- 0.919- 0.169 128b. 0.961 0.569 .734. 0.5497600. 653,. 0.488 
o.162 2.7b3 2.069 1,144 1.224 0.920 0.166 1285. 0.961 761. o.569 736. 0.550 653. 0.489
 
0.961 762. 0.570 737. 0.551 654. 0.489

.:---0,159 .- 2.730 2.057 1.139 1.224 0.920 O.153 1285. 

738'. 0.552 654. 0.4av
 
-0.152 2.712 2,038 -.,J3 1.225 0.92U 0.156 1206. 0., 62 765. 0.57? 739. 0.553 655. 0.490

0.155 2.724 2.047 1.135 1.224 0.920 0.159 li86. 0. 62 764. 0.571 

2.027 1.129 1.225 0.920 0.153 1286. 0.962 766. 0,573 740. 0.553 655. 0.490
0.149 2.698 

0.1 50 12 87. 0 .9 62 7 7. o.57 3 74 1. 0 .5 54 65 6 . 0.490
 0 17 1 .126 . ...- 0 9 19 ­.,- - - -2. . 1 .2 2 3 ...0 1| 6 2.684- 0.962 768. 0.574 742. 0.554 656. 0.490 
-0.139 . 659 -. 1.990 1.119 1.225 0.920 0.143 1287. 0.962 769. 0.575 743. 0.555 657. 0.491 
0.142 Z.672 2.008 1.122 1.245 0.920 0.1.6 1287. 

0.9b2 770. 0.575 744. 0.556 657. 0.491
0.137 2.b43 1.966 1.117 1.225 0.9i0 0.141 1287. 

0.962 771. 0.576 744. 0.556 607. 0.491
•0.134 2.629 1.976 . 1.114 1.223 0.919 0.138 li50, 






:<-0,|7 - 2.6000 -- .9 4- 1,107- 1.2L3 -__0. 19 0.131 1288, . 963 773. 057o 746, 0.558 

0.124 2.5u4 1.942 1.104 1-123 0.919 O.1ed 1289. 0.5"3 774. 0.578 747. 0.558 659. 0.492
 
0.121 2.571 1.931 1.101 1.226 0.921 o.125 1289. 0,%63 775. o.579 748. 0.559 659. 0.493
 
0.117 2,553 1.918 1.097 1.224 0.920 0,121 1289. 0.964 776. 0.580 749. 0.560 660. 0.4Y3 
. 0,114 . )36-.. 1.906 1.]094 I.224 0.920 0.118 1290. 0.964 777. 0.581 ?So. 0.560 660. 0.493
 
751. 0.561 661. 0.491,




-0-108-2&S .7- .8 .- 1.221 ....O.g18 - 0.112 1291o- 0.9J65 77g. o.$82 752. 0.562 

o.583 T52. 0.562 662. 0.494














NASA/RI Oh9 SHUTTLE TEST.
 
.. 4 -PAGE ...........
. .  ..
 
........ GROUP-.. MODEL .-MACH NO.- PO(PSIA) -. TO(DEG A) ALPHA-MODEL ALPHA-SECTOR ALPHA-PREBEND POLL-MODEL YAW
 
7. 139 7.92 149.8 1338. 30.00 0.00 30.00 180.00 0
 
T-INF P-INF PoI 0-INF U-INF RHO-IhF PU-IF RE/FT x Y X/L L
 
R)--..PSIA)-DEe ---(SIA) (P51A) (FT/SEC) (LB/FT3) 4LBM/FT-SEC) (F7-I) (IN) (IN) (IN)
 
98.8 0.0164 1.331 0.719 3860. 0.447E-03 0.256E-05 0.675E 06 2.26 0.0 0.10 22.58
 
ZPI PP1 PPI/POl 	 ZP2 PP4 PP2/POI ZTe 12 TT2/TO TKI 1 1/TO TW2 TWa/TO TW3 TW3/TO
 
I (I-- (DEG P) (0E R)- (DEG R) ....... (DEG $0­
0.102 2.4 5 7 --- 1.b4b ---1.02 1.224 - 0.920 0.106 2291. 0.965 781. 0.583 754. 0.563 b62. 0,495 
0.099 2.432 1.828 1.019 1.222 0.919 0.103 1292. 0.966 782. 0.584 755. 0.564 662, 0.495 
,_0.095 - 2.413 3-... 1.075 1.226 0.921 0.099 1293. 0.966 783. 0.585 755. 0.565 663. 0.495 
0.091 2.3d8 1.794 1.071 1.225 0,920 0.09" 1293. U.966 784. 0.58t 756. 0.565 063. 0.496 
.- 0.87--.2.3o -'---1.772-.1,0 . -.. 222. .... 0.919 -- 0.091 1293. - 0.967 785. 0.586 757. 0.566 -- 664. - 0.49b 
0.082 2.326 1.749 1.062 1.224 0.920 0..086 1295. 0.968 785. 0.587 758. 0.567 664. 0.496 
.0.v78 _-2.292 - 1.73 - 1.058 1.224 0.920 0.0u2 1295, 0.968 7U6. 0.588 759. 0.567 665. 0.497 
0.074 2.256 1.696 1.054 1.224 0,920 0.076 1296, 0.969 788. 0.589 760. 0.568 665. 0.497 
0.070 .-- 2.215 *-. 1.665 --1.050 . 1.225 - 0.921 0.074 1297. 0.969 - 789. 0.589 761. 0.569 666. 0.497 
0.066 2.16d 1.830 1.046 1.220 0.918 0.070 1298. 0.970 790. 0.590 762. 0.569 666. 0.498 
-0,062---2.127 - 1.601-.1.042-- 1.23 .--- U.920 .- 0.066 - 1299, . 0.971 7,91. 0.b91 762. 0.570 667. 0.498 
0.057 2.083 1.bb8 1.037 1.223 0.920 0.0ol 1300. 0.972 792. 0.592 763. 0.570 667. 0.498 
---0.053-- - 2.035 1.b32 -- .1.033 -. 1.224 - 0.921 0.057 1301. 0.972 793. 0.593 '764. 0.571 667. 0.-99 
0.049 '1.985 1.49b 1.029 1.223 0.921 0.053 1301. 0.972 810. 0.606 765. 0.572 668. - 0.499 
0.044 	 ....1,932 --. 1.455 - 1.044- 1.223 - 0.921 0.048 1300. 0.972 812. 0.607 766. 0.572 668. 0.499 
0.039 1.875 1.413 1;019 1.222 0.921 0.U43 1298. 0.970 813. 0.608 767. 0.573 669. 0.500 
,,-0.034 -- 1.813 -- 1 .36--1.014 --4 223..--0.921- . - 0.038 1291. 0.965 814. 0.608 767. -0.574' 669. 0.500 
0.029 1.740 1.311 1.009 1.221 0.920 0.033 1280. 0.956 815. 0.609 768. 0.574 670. 0.500 
,---0.024 ---- 1.6..1b6 - .28-.1.004 1.223 .-- 0.921 0.0da 1257. 0.939 .. 817. 0.610 769. 0.575 670. 0.501 
0.019 	 1.560 1.175 0.999 1.224 0.923 0.023 1227. 0.917 818. 0.611 770. 0.575 670. 0.b01 
.1,454-- 1.096- 0.993-- 0.921 819. 671.0.013 ... , .- 1.223 .... 0.017 1182. 0.883 0.612 771. 0.576 0.501 
0.008 1.350 1.017 0.988 1.22Z 0.921 - 0.012 1127. 0.842 820. 0.613 771. 0.576 671. 0.502 







---------------------------------------------. -.--- -. ..... 	 15 
,.RpJECi,,NUBER-V 353 lb
 
NASA/RI 0H9 SHU77LL TEST
 
s'-"......ROP,--MOUEL..-MACH NO..-..PO(PSIA)-- TO(0EG R;, ALPhA-MODEL ALPHA-SECTOR ALPjlFEBKND RO L- OL 
8. 139 7.42 153.4 1346. 20.97 6.03 30.00 180.00 
ST-INF P .NF PO01 -INF U-INF RO-IF PU-IF E/FT x Y, X/L L 
------------...(DEG R).--_.(PSIA).-(PSIA)
099.4 0.016d 1.363 
















""ZP1 PPI PPI/pol ZP2 PAZ -PPL/PCI ZTTT2 TT 7/TO T-1 TI/TO TW2 TwZ/TO TW3 TW3/To, 
,--tlw--- PSIA. (IN) -­ ..... (SAIN) (DEG 9) M0E6 R) (DEG R) iVEG R) 
.... ................I------I .......... 2_287- I .,4 0.921 1.J]1 1254. 0.932 551. 0.409 556. 0.413 569. 0.422 
2.268 1,253 0.920 ].dqL 1254. 0.932 5b3. 0.411 557. 0.414 569. 0.423 
- ---.----...........  .. .. . .....2.234 . 1.252 - 0.920 1.458 1254. 0.931 5b6. 0.413 558. 0.415 570. 06424 
2.200 1,253 0.922 1.224 lZ54. 0.932 5b8. 0.415 559. 0.416 571. 0.424 
. .. . . .. . .. ,1 ....1.252 .0.921 . 1.190 12!14. 0.931 801. 0.416 560. 0.416 571. 0.424 
2.131 1.250 b.lu0 1.155 1253. 0.931 563. 0.418 562. 0.417 572. 0.425­
,... .. ... .. . 2.095 .- 1;249 . ,0 1.119 1259. 0. 36 566. 0.420 583. 0.418 572. 0.4,5 
1,088 2.181 I.bU7 2.ub8 1,250 0.01I 1.09 1268. 0.942 569. 0.422 564. 0.419 572. 0.425 
i"1.085 _..... ---. 3,306 ... , 2.U65 1.238 . k I.0U,89 1268. 0.942 59e. 0.444 576. 0.428 5T77 0.429 
1.049 4.467 3.317 2.029 1. 35 0.917 1*053 1268. 0. 42 600. 0.446 576-. 0.428 577. 0.,!9 
,--t,014--4.4,99-3.345 --- 1.994 -­























-. 0.947 ....4.563 .4 ,00 . Q27 1,e32 -. 0.918 0,951I 1268. 0.942 6U8. 0.451 579. 0.430 579. 0.430 
0.912 4.594 .3.4e7 I~hS2 1.231 0.919 0.916 126B. 0.942 610. 0,453 580. 0.431 580. 0.431 
l--0.878 - 4.6 3_- 3.4bl.- 1.858 1. 229 0.918 0.B82 IZ67. 0.941 612. 0.455 581. 0.432 580. 0.431 
0.842 4.646 3.410 I.de2 lea8 0.918 0.846 1267. 0.942 615. 0.457 582. 0.432 580. 0.431 
-0.808_.. 4.663. 3.4b -.­ 1.788 -. 227-l0.917 0.dle 1267. 0.942 617. 0.459 583. 0.433 58l. 0.432 
0.773 4.'678 3.496 1.753 1.226 0.91f, 0.777 1267. 0.941 620. 0.460 584. 0.434 582. 0.432 
.0.738 4.697 3.511 .1.718 1.227 0.917 0.742 1268. 0.942 622. 0.462 585. 0.434 582. 0.433 
0.703 4.715 3.524 1.683 1.227 0.917 0.7U7 1288. 0.942 624. 0.464 585. 0.435 583. 0.433 
.,-0.668 .. 726 - 3.53 . . 1.640 1.223 ... 0.914 0.672 126H. 0.942 6866 0.465 586. 0.436 583. 0.433 
0.633 4.7b6 3.555 1.613 1.225 0.916 0.637 1 68. 0.942 629. 0.467 587. 0.436 583. 0.433 
,.0.597- -. 4.805 -3.501 1.$17 . .225 0.916 0.601 1268.. 0.942 631. 0.469 588. 0.437 -584. 0.434 
0.562 4,8b8 3.bil 1o54 '1o 33 0.914 0. 66 1261, 0.942 6336 0.47C 589. 0,437 584. 0.434 
.-- 0.527-- 4.892 3.bb7 1.50 1.,23 0.914 0.531 1267. 0.942 635. 0.47 590. 0.438 585. 0.434 
0.492 4.905 3.669 1.472 I ,U 0.914 0..96 1267. 0.942 637. 0.473 590. 0.439 58b. 0.43b 
S0.457 4.892 3.b!19 1.437 1.221 0.914 0.461 1268. 0. 42 635. 0.475 591. 0.439 580. 0.435 
0.422 4.855 3,b3f, 1.40'2 1.219 0.913 90,16 126d. 0.942 641. 0.476 S92. 0.440 587. 0.436 
,-0.3b7-. 4,803.-.3.697- 1.3671. .10 - 0.913 0.391 | 69° 0.943 643. 0.47b 593. 0.440 587. 0.436 
0,352 4.7J6 3.b50 1.3J2 1.218 0.913 00586 10. 0.943 645. 0,479 594. 0.441 588. 0.437 
-0.325 ....4.6b6 -_3.92 1.305 I.ao 0.915 0.329l 1270. 0.944 647. 0.481 594. 0.442 588. 0.437 
0.316 4,5b9 3.444 1.096 1.216 0.914 0.340 1270. 0.944 649. 0,482 595. 0.442 588, 0.437 
-0°07 - 4.542 3.409 1.2b7 1.217 0.914 0.311 1271. 0.944 651. 0.484 595. 0.443 589. 0.438 
0.300 4.501 3o3bo 1.2bo 1.21t 0.914 0.304 1271. 0.944 653. 0.485 597. 0.443 889. 0.438 
:,0.296 -­ 4.413 - 3.3b 1- 1.276 -1-. 215 ...0913 0,30 1271, 0.,944 655, 0.486 598. 0.444 5900. 0.43H 
0.292 4.,bo 3.346 I.Z12 1.814 0.913 0.,e96 1271. 0.944 657. 0.488 598. 0.445 590. 0.439 
:,0.289 - 4.430 3.334 ],289 1.212 0.912 0.e93 IZ71. 0.944 650. 0.489 599. 0.445 591. 0.439 
0.287 4.417 3.326 I.,?7 1.211 0.912 0.291 1271. 0.944 000, 0.491 600. 0.446 591. 0.439 
_--0.284 ..-­ ,407 .. 3,3d0 1.264 1,21, 0.914 0,888 1271. 0.944 662.. 0.492 801. .4,46 592. o.439 
0.252 4.394 3.315 1.262 1.410 0.913 '0.2b6 1,71. 0.945 664. 0.493 601. D.447 592. 0.440 
.. L'279-----4O-.-3a3--*5 .... 1.209- -­0.912 -0.28J, 1271, 0.944 666. 0.494 602. 0.447 -­ 592. 0.440 
0,27a 4.371 3.300 1.256 1.209 o.913 0,26u 1271. 0.944 667. 0.496 603'. 0.448 593, 0.440 
]16
 
DATE = 9-18-73 
.- PROJECT NUMB6R VA353-218A -
AR0. INC. 
,-ARNOLD-AI FORCE STATION-TENN 
NASA/RI OH9 SHUTTLE TEST 
.--. -2 .---- ...-....-.-.-. .....PAbE 

.GROUP - MODEL --- MACH NO- POCPSI) TO(DEG P) ALPHA-MODEL ALPHA-SECTOR ALPHA-PREBEND ROLL-MODEL YAW 
8. 139 7.94 149.0 1346. 30.00 0.b0 30.00 180.00 0 
T-IhF P-INF Pol Q-INF U-INF HMO-INF MU-INF - RE/FT x y X/L L 
----... .(EG R) - 4PSIA) ---(PSIA) (PSIA) ..-FT/SEC) (LbM/FT31 (Las/F r-SEC) (FT-i) (IN) (INI (INI 
99.4 0.0163 1.323 0.715 3872. 0,44ZE-03 0.257E-05 0.665E 06 1355 0.0 D.60 22.58 
ZPl PPI PPI/P01 ze2 ppe PP2/po1 ZTe TT2 T72/T0 TWI TWI/TO TW2 TW2/TO TW3 TW3/70
 
,- IN).- S A €I ).. .( S A . . . I ) (DEG A) . 4DEG R) - DEG P) (DEG RI,­
.272 .. 3O8 -. 3.294 -. 1.252 1209 0.914 0, 16 1271. 0.945 669. 0.497 604. 0.448 5637 0.41 



















































-­ 0.253 -....4-219 
0.240 4.212 








































0.2,6 4.257 3.220 1.26 1.208 0.914 0.238 1272. O.S46 6b3. 0.508 610. 0.453 597. 0.444 
,-0.,243--4.246---3.1
0.240 4.234 3.1!5 
1223 
1.220 






















,-.0.231 - 4.199 
0.215 4.140 
0.?25 4.127 




























































0.222 4.163 3.112 1.208 1.204 0.911 0.26 1273. 0.946 695. 0.517 615. 0.457 601. 0.446 
.-. 0.216 4.153 -3.146 --­ 1.198 -1.20 0.91 . 0.22 1274. 0.946 67. 0.b82 616. 0.45 601. 0.447 
0.215 4.10 3.136 1.198 1.20 0.915 0.e19 1274. 0.946 698. 0.519 617. 0.458 602. 0.447 
0.212 4.15 .3.124 - 1.172 1.207 0.915 0.16 1274. 0.946 699. 0.52U 617. 0.45 604. 0.447 
0.209 4.106 3.115 1.189 1.227 0.915 0.18 1274. 0.946 701. 0.521 618. 0.459 603, 0.449 
0.-06 -4--094---3.15 -1.106 1.20 --. 0.917 0.105 1275. 0.946 702. 0.522 619. 0.460 603 0.448 
0.202 4.016 3.u95 1.16$ 1.214 0.921 0.196 1275. 0.947 703. 0.b23 619. 0.460 603. 0.448 
-­ 0.198 --­4.065 -­ 3.08504-­ 1.178 1.217 0.9 4 0.189 1,74. 0.547 705. 0.524 620. 0.460 604. 0.449 
0.194 4.048 3.074 1.114 1.221 0.928 0.198 1275. 0.947 7U6. 0.528 620. 0.461 604. 0.449 
.0.191 
0.16 




























0.I-----.003.--3.041 -­ 1.165 1.237... 0.941 0.189 1275. 0.947 710. 0.527 622. 0.462 60. 0.451 





























0.172 __.. 3.951 3.09 1.152 1.,46 1.091 0.176 1277. 0.948 715. 0.531 628. 0,464 609. 0.451 
0.1b9 3.941 2.940 1.140.I66--3.9"8--.9U1---1.146 1.291 _-1.316. - 0.9790.997 0.173 1277. .­ 0.110 -1277, 0.9490.949 716..717. 0.5320.S33 626.626. 0.4650.465 . 608.608. - 0.4520.452 
0.162 3.919 2.967 1.142 l*351 1.042 0.166 1278. 0.950 719. 0.534 627. 0.466 609. 0.452 
-:..0.158 - -3.902 2*95 2 1.138 1.400 1.059 0.162 1278. 0.949 720. 0.b35 628. 0,466 609. 0,453 
0.155 3,889 2.940 1.135 1.46.' 1,105 0.1b9 1278. O.961 721. 0.542 628. 0.472 OL0, 0.469 
...0.153 ... 3.876 2.929 .1.133 1.536 1.160 0.157 1278. 0.950 722. 0,537 629. 0.467 610., 0.453 
0.150 3.859 2.914 1.130 1.629 1.230 0.154 1279. 0.949 723. 0.537 629. 0.467 611. 0.453 
-. B0 1.719-- 1.298 ...0.15, '1279. 0.950 724. 0.538 630. 0.468 611. 0,454 
0.144 3.826 2.887 1.124 1.859 1.403 0.1-8 1279. 0.950 726. 0.539 631. 0.468 612. 0.454 
----.............................
 
-------- --.- 17----. - ­
---.--.. .--.. -DATE i-7 ... ... ... .. ... ........... . 
n'"riET9N2bB6ER -VA353-2laA ..... . 
ARO, INCi 
-- ARNOLOD-AIR FORCESTATION -TkN_ -
NASA/RI OH9 SHUTTLE TEST 
r"PAGF -.­ 3 -----.-. -. ­ .-. .._ .------. . ....... 
............GROUP-. H0UEL...,AACH NO . PO(PSIA) T0(0EC0 R) ALPHA-MODEL ALPHA-SECIOA ALPHA-PREUSND POLL-MODEL YAW 
a. 139 7.92 149.4 1347. 30.00 0,00 36,00 180.00 0 






















.......- -- ..... .. 
. . 
. 
"'ZPl PPl PPI/P01- ZP2 , PP2 PP2/901 212 TT2 TT2/TO TWI TWI/TO TW2 TW2/TO Tw3 Tw3/TO 
,-- (I ) - PS A; . .. . . I -.. ISIA) . . . -k . (DEG P) (DEG R) (DEG RA .)(E .. RI 
,--. 141 ----3.805 ----2.869 

























.­013C.....3.762 ....2.83b ....1.114.-2.275 1.716 0.138 1280. 0.950 729. 0.541 632. 0.470 613. 0.455 
0.131 3.738 2.817 1.111 2.451 1.847 0.135 1481. 0.951 730. 0.542 633. 0.470 614. 0.456 
• -­0 12-- ,13 - 2 79 ---. 0 --. , .d- 1.950O O.IJl IZS , . 0.151 731. 0.543 634. 0.470 614. 0.456 
0.125 3.6e6 2.777 1.105 2.755 2.015 0.129 1282. 0.951 732. 0.544 634. 0.471 615. 0.456 
..0 121 ....3.657 .. . ,7b4 ­ .1.101 . 94.4 . 2 17 0. 125 128?. 0.951 733. 0.544 635. 0.471 615. 0.457 
0.l16 3.o27 2.731 1.098 3.122 2.351 0.12e 12d2, 0.952 734. 0.545 635. 0.472 616. 0.4!,7 
.0.115 .. 3.594 2.7U6 1.095 3,363 2.533 O.119 1282. 0.1152 736. 0.546 636. 0.472 616. 0.458 
0.111 3.560 2.6do 1.091 3.561 2.681 0.115 1283. 0.952 737. 0.b47 637. 0.473 617. 0.458 
0,.108-3.545 -2 o56 --- 1 088 ---3.746 -_2.823 . 112 1283. 0.952 73e. 0.548 637. 0.473 617. 0.458 
0.105 3.487 Z.,66 1,005 3.980 2.997, 0.109 1283. 0.952 739. 0.548 63e. 0.474 618. 0.459 
G.-I0U1I1--3.443 2.b93- 1.081- 4.217 J. 175 0,106 1283. 0.953 740. 0.549 638. 0.474 619. 0.1 9 
0.097 3.396 2.557 1.077 4.366 3.208 0 101 1203. 0.953 741. 0.550 639. 0.474 619. 0.460 
,1..0,094 --.3.349 . 2,52L ... 1.074 .445. 3.347 C:uba 1253. 0.952 742. 0.551 630. 0.475 620. 0.460 

























































".0.64 2.580 . 946 1.044 4.501 3.394 0.U68 1263. 0.938 754. 0.560 647. 0.480 628. 0.466 
O.O61 2.558 1.930 1.041 4.502 3.357 0.ob5 1.58. 0.934 755. 0.561 647. 0.480 629. 0.4b7 































0.050 226 1.728 1.030 4 517 3.413 0.054 1220. 0.906 759. 0.563 640. 0.482 631. 0.469 
-0O.048 2.19S 1.6b8 1ou a 4.516 3o.411 0.05 1204. 0.894 760. O~bO4 650. 0.483 b32. 0.469 


























0.039 1.900 1.435 1.019 4.b24 3.418 0.U43 1152, 0,b55 762. 0.566 652. 0.464 634. 0.471 
..- 0.036 1.7 0 -1.353 1.010 4,5e6 J.419 0.u~u 1126. 0.835 763. 0,567 65z. 0.484 635. 0.471 
0.033 1.679 1, e69 1.013 4.b30 3.424 0.037 1100. 0.817 764. 0.567 653. 0.484 635. 0.472 
.0.029 1.569 .1,6 1.009 4.528 3.423 C.033 1070. 0.795 765, 0.568 653. 0.485 636. 0.472. 
0.02b 1.461 1,100 1.006 4 -34 3 4J0 0.030 1041. 0.773 706, 0.569 654. 0.485 636. 0.474 
--.0,022-1.361-1.U4--1,1002.---.:36 -3:429 



















,0.013 - ,|~d2 0.894 0.993 .5M42 3.. J 0.017 926. 0.087 768. 0.570 655. 0.487 638. 0.474 
0.006 1.102 0.834 0.9d6 4.54b .3.438 0.014 882. 0.655 769. 0.571 656. 0.487 639. 0.474 
:--007..... ..0 --­ ,031 ....0.761 .9d7 4.b4S 3.441 0.011 1320. 0b09 770. 0.572 656. 0.487 639. Q.414 









--RNOLD-A IRA-FORCE STA7 ION, TEN- -. ....
 
NASA/RI 08-9 SHUTTLE TEST.
 
--. PAGE -z-4 .. ... . .... .. ...
 
... .... GROUP ---MODEL-.- ACH NO . PIIA) TC(OE6 k) ALPhA-MODEL ALPhA-SECTOR ALPHA-PREBEND POLL-MODEL YAW
 
S9. 	 ,139 - 7.9Z 155.9 1345. -29.9 59.9 .30.00 100.00 0
 
T-INF P-INF POl G-INF U-INF WHO-INF VU-INF FE/F7 x v X/L L
 
...... A)-- (PSIA)-...- -(PSIA) ILBM/FT3) (FT-1) (IN)
(E PSIA) VFT/SEC) (LBM/FT-SEC) (IN) (IN)
 
S99,.3 0.0170 1.385 0.749 3e70. 0.463L-03 0.257E-05 0.697E 06 11.29 0.0 0.50 22.50
 
' ZPI PPi PPl/POl Z ppa PP2/POl zTe Tf2 772/70 TW! 7WILT0 TW2 TW2/TO TW3 Tw3/To 
-- IN4-----PSIA4 - (IN)- .... PSIA) .. . (IN) 4CE0 R) COE R) (DEG R| (DEG R) 
---------.-.------- .--.--.-.-.-.--------. 2.1g0 1.305.. 0.9 8 1.214 1247. 0.927 535. .0,398 507. 0.377 529. 0.394 
2.171 1.305 0.942 1.198 1247. 0. 27 537. 0.399 508.- 0.377 530. 0.394
 
----------- 2.136 0,942 1,160 1247. 0.927 539. 0.401 509. 0.378 531. 0.395
............................... 1.305. 

2.099 1.303 0.941 1.123 1247. 0. 27 542. 0.403 510. 0.379 531. 0.395 
2.064--1.303- - 0.942 - .088 1247. 0.927 544, 0.404 511. 0.3800 532. 0.396 
e.02!7 1.302 0.941 1.0bi 1247. 0. 20 546. 0..06 512. 0.381 533. 0.397 
.......... .... ... ..... .. 1.991-- 0.939 1247. 549. 513. 0.382 534.
....-- 1.300 ... 1.018 0.928 0.408 0.397
 
1,9!82 1.300 0.941 O,916 1250. 0.930 551. 0.410 514. 0.3U2 534', 0.397
 
1..,9J2 .1.207 0,939 0. "b 1256. 0.934 5b3. 0,41 515. 0.383 53b. 0.398
 
o.947 4.512 3.338 1.927 1.206 0.939 019b., 1255. 0. ,33 5dl. 0.432 526. 0.392 539. 0.401 
"-O,9l----.OuS--3'Jb -lf39 1 .cb---0.939 -- U.918b 1259. 0.934 5b3. 0.434 527. 0.392 539. 0.401 
0.8d1 4.637 3.390 1.8bi1 .e82 0.938 0.du5 1255. 0.934 5B5. 0.436 525. 0.393 540. 0.402 
--0 .-.. 4.674 3.419-- 1.826 1.283 0.938 0.5 1255. 0.934 588. 0.437 529.. 0.393 S40. 0.402 
BIG1 4.719 3.456 1.790 1.281 0.93d 0,614 1255. 0.934 590. 0.439 530. 0.394 540. 0.404 
,,----0.173 ... .769 ....3.497-. ..1. 753. 1.2800 . 0.939 0.777 1255. 0.934 592. 0.440 530, 0.395 541. 0.402 
0.736 4.805 3.526 1.716 1.277 0.937 0.740 1255. 0.934 594. 0.44i! 531. 0.395 541. 0,40J
 
0.698--4.8,0 -. 3.542 ....|78 -- 1.216 -0.93d 0.704 1255. U.934 596. 0.444 532. 0.396 542. 0.403
 
0.661 4.830 3.5S2 1.641 1.275 0.93d O. bb 1055. 0.934 590. 0.445 533. 0.396 542. 0.404 
,0,624- 4 .830 -3.554 1.604 1.474 0.937 0162a 1255. 0.934 601. 0.447 534. 0.397 543. 0.404 
0.5H7 4.791l 3.529 1.5b7 .1.272 0.937 0.591 1255. 0.934 6U3. 0.448 535, 0.398 544. 0.405 
"-0.55U 4.753- 3.5U6 -.1.530 1.271 0.938 0.854 1255. 0.934 b05, 0.450 535 0.398 545. 0.405 
0.513 4.721 3.487 1.493 1.4170 0.93d 0.517 1256. 0.934 6U7. 0.451 536, 0.399 546. 0,406 
1I0.475 -- 4.6'80 l- 3.457 --- 1.4b5 - .?69 u-.937 0.479 1255. 0.935 009. 0.453 531, 0.400 547. 0..07 
0.438 4.649 3.421 1.418 1.266 0.936 0. 4 1 56, 0.935 bi1, 0.455 53a. 0.401 547. 0.407
 
,0.401 -4.569 .362 -- 1.381 1.,66. 0.937 0.405 1256. 0.936 b13. 0.456 539, 0.401 548. 0.408
 
0.3b4 4.503 3.335 1.344 1.e55 0.937 o.368 1 57. 0.936 615. 0.458'" 539, 0.4D2 548. 0.408
 
-0.327 . 447 3.281 1.307 1.266 u.93d 0.331 1257. 0.936 616. 0,459 540. 0.4U2 549. 0,409
 
0.291 4.343 3.241 I./Il 1.263 0.937 0.455 1456. 0.936 018. 0.460 542, 0.403 550., 0,410 
:-0.254-- 4.2 5-- 3.1b2-1.234.-- 1. 52---0.9J? 0.258 1259. -- 0.937 020. 0.462 543. 0.405 551. 0.410 
0.221 4.124 3.ubo 1.W01 1.,63 0.937 0.122h 1261. O.Y39 682. 0.463 S45. 0.405 552. 0.411 
. 0.209 , 015 2.963 1.189 1.263 0.938 0.213 1261. 0.939 624. 0.465 545. 0.406 552. 0.411 
0.199 3.9e4 2.916 1.179 1.261 0.937 0.d0i 1261. 0.939 b26. 0.468 547, 0.407 553. 0.412
 
.. IB085 3.538 2.855 1.168 1.259 0.Y37 0.192 1262. 0.940 (128. 0.467 547. 0.408 553. 0.412
 
0,103 3.765 2.803 1.183 1.458 0.937 0.187 1,63. 0,940 625. 0.469 540. 0.408 554. 0.413
 
..- 0.178-3,702 ---. 8.- .1b88 .. .5 0.938 -0.182 1263. 0.941 831. 0.470 S49. 0.408 . 55S.- 0,413
 
0.175 3.b.4 2.715 1.15b 1. 55 0.93b U.179 126,. 0.9.1 633. 0.471 549. 0.409 b55 0,413 
-0,170 . 594 2.6d3 1.150 1, 57 0.938 0.174 1264. 0,941 635. 0,474 550, 0.410 556. 0.414 
0,116 3.544 d.645 1.146 1.251 0.935 0.170 li 5. 0,942 636. 0.474 551. 0.410 556. 0.414 
.-0. 162 ... 3.497 .. 2.68 -. 1.142 1.258-. 0.938 0.166 IZ65. 0.942 ('3fe. 0.475 552, 0.411 556. 0,414 
0.1>8 	 3.4.9 2,571 1.138 1.257 0.937 0.16d 126b5 0.942 60. 0.47b 552, 0.411 557. 0.415 
-01--309---539-.4.134--_-1.260-....0.939 -0.1b8 1265. 0.942 641. 0.477 553. 0.412 -557. 0.415 














NASA/RI 01-9 SHUTTLE TEST
 
,.---PAGE-x 2 .-.. _............ .........
 
------ GROUP--- MODEL -. ACH NO....PC(PSIA) ...TO(DEG R) ALP-A-'COEL ALPHA-SECTOR ALPHA-PREBEND ROLL-MODEL YAW
....... 

9. 139 7.92 151.3 1343. -29.67 59.67 30.00 180.00 0 
T-INF P-INF P01 Q-INF U-INF RH0-INF PUfINF RE/FT X Y X/L L 
------ (PSIA)-- (PSIA1 (FT/SEC) (LHM/F13) 4LBM/FT-SEC) (FT-I) (IN) (IN) (IN)(DEG R)--- (PSIA) ... 	 ­
99.1 0.0165 1.344 0.727 3867. 0.450e-03 . 0.ZS7E-05 0.678E 06 11.29. 0.0 0.50 22.58 
ZPI PP1 PP1/POI ZP2 PP2 PP2/POI ZTe TT2 T12/70 TW1 11/TO TW2 TW2/TO TW3 Tw3/TO
 
-. IN) --	 ... - I (DG R) - (DEG RP, -- (DEG RI.(PSIA)---	 PSAI-- . OEG A) . 
.....0 -145--3.320 ....2,470---_ 1.125 1.265 .. 0.941 0.149 1266. D.942 644. 0.480 555. 0.413 558. 0.416
 
0.140 	 3.274 2.436 1.120 1.264 0.940 0.144 1266. 0.943 646. 0.481 555. 0.413 559. 0.416 
3....136224 .-. 2.39?. 1.116 1.263 0.939 0.140 1266. 0.943 648. 0.482 556. 0.414 559. 0.417 
0.132 	 3.175 2.358 1.112 1.263 0.938 0.13t 1266. 0.943 64S. 0.483 557. 0.415 560. 0.417
 
0.485 557. 0.415 560. 0,417

-0.1128 	 -..3.14d -2.323 --. 1.Io 1.265 0.939 0.132 1,67. 0.,43 651. 
0.418
0.125 	 3.081 2.eda 1.105 1.265 0.939 0.129 1266. 0.943 652. 0.486 558. 0.416 561. 

562. 0.418
0.11 .-	 3.03,.-. 2.2!3- 1.101 1.2 4 0.939 0.125 1267. 0.943 654. 0.487 559. 0.416 
0.118 	 2.9db e.217 1.098 1.266 0.939 0.122 126 . 0.444 655. 0.488 560. 0.417 562. 0.419
 
0.113 ....2.941 .. 2.163 - 1.093 1.267 0.940 0.117 1e68. 0.944 657. 0.489 561. 0.417 562. 0.419 
0.109 2.891 2.145 1.069 1.264 0.938 0.113 1268. 0.944 658. 0.490 561. 0.418 563. 0.419 
0.06-Z8371- 0- 088 ---1.266 - 0.939 0.110 1269. 0.945 660. 0.491 562. 0.418 564. 0.420 
1.206 0.929 0.106 1269. 0.945 661. 0.492 563. 0.419 $64. 0.4dO 
0,--.098-- 2.721 2.U24 - 1.078- 1.,68 - 0.941 0,102 1269. 0.945 663. 0.493 564. 0.420 565. 0.440 
0.10 	 2.784 Z.066 1.082 

0.945 664. 0.494 565. 0.420 565. 0.4210.094 	 2.610 1.983 1.074 1.268 0.942 0.098 1269. 

0.944 665. 0.496 565. 0.421 566. 0.421
0.090 ..2.614 .. 1.940.. 1.070 1.271 . 0.943 0.094 1268. 
0.088 	 2.560 1.901 1.068 1.274 0.946 0.092 1c67. 0.944 667. 0.497 566. 0.421 566. U.422 
0.422 567. 0.422
0.085 .- 2.506 -- 1.bl -.. 1.065 -. 1.276 U.947 U.089 1266. 0.944 66e. 0.498 567. 
568. 0.423 567. 0.423
0.082 2.452 1.622 1.062 1.79 U.950 0.086 1264. 0.942 670. 0.499 

..O.odO - 2.396.- 1.760 . 1.060 
 1.81 	 0.952 0.084 1262. 0.940 671. 0.500 565. 0.424 568. 0.4e3
 568. 0.424
0.077 2.340 1.740 1.057 1.285 0.955 0.0o 1256. 0.937 672. 0.501 569. 0.424 
...0.073 . 2.2d0 1.69b 1.053 . 1.291 0.961 0.077 1253. 0.934 674. 0.502 570. 0.425 569. 0.424 
0.070 2.211 1.045 1.050 1.297 0.965 0.07, 1246. 0.929 675. 0.503 S71. 0.42S 570. 0.424 
,,.-0.u67---2. 140 -- 1593 --. 1.047-- 1.299 -. 0.907 0.071 1238. 0.922 616. 0.504 572. 0.426 570. 0.425 
0.064 	 2.063 1.537 1.044 1.308 0.974 0U068 1229. 0.916 67a. 0.505 572. 0.42? 571. 0.4 S 
0.059 	 1.980 1.476 1.039 1.319 0.983 0.063 1216. 0.906 675. 0.506 573. 0.427 571. 0.42 
0.050 	 1.9uO 1.417 1.036 1.334 0.995 0.000 1205. 0.898 680. 0.507 574. 0.426 572. 0.426
 
0.053 .1.821 1.389 1.033 1.263 1.017 O.QS 1190. 0.887 681. 0.508 575. 0.428 573. 0.427
 
0.050 1.741 1.300 1.030 1.38? 1.035 0.054 1177. 0.877 683. 0.509 576. 0.429 573. 0.427 
-.048.-1.65----|2'.3.... 1.02$ 1.411 :-.1.053 - 0.052 1162. 0.866 684. 0.510 577. 0.430 57%. 0.428 
0.043 	 1.582 1.182 1.023 1,496 1.118 0.047 1136. 0.647 685. 0.511 578. 0.431 575. 0.428
 
0.039 	 1,490 1.113 1.019 1.590 1.186 0.043 1107. 0.825 686. 0.511 579. 0.431 575. 0.4d9
 
0.036 1.400 1.046 1.016 1.690 1.201 0.040- 1079. 0.004 088. 0.112 50. 0.432 576. 0.429 
r 0.032 1.312 - 0.981 1.012 1.617 1.359 0.036 1051. 0.783 689. 0.513 581. 0.433 577. 0.43u 
0.027 1.221 0.91b 1,007 1.978 1..80 0.031 1016. 0.757 690. 0.514 583. 0.435 577. 0.4J0 
--.0.023- 1.146--.0.$h8 --1.003 -- 2.130-- 1.59b - 0.027 581. 0.731 691. 0.515 585. 0.436 578. 0.431 
0.0 0 	 1.011 0.802 1.000 L.272 1.703 0.024 9486 0.706 692. 0.516 588. 0.438 579. 0.431
 
0.011 --	 1.001 0.750 0.997 2.486 1.864 O.U21 907. 0.676 093. 0.517 590. 0.439 580. 0.432 
0.013 	 0.941 0.706 0.993 2.703 2.028 0.011 874. 0.651 695. 0.518 591. 0.441 580. 0.433
 
0.009 	 0.887 .- 0.666. 0.969 2.909 2.185 0.013 840. 0.626 696. 0.518 593. 0.442 581. 0.433
 
0.987 	 3.114 2.338 0.011 607. -0.601 697. 0.519 594. 0.443 582. 0.434
0.007 	 0.837 0.69 
 0.b21 597. 0.445 583. 0.435

-0.007-.-0.73---- .4,-bb7--Sdl-. 3.137- 2.359 - 0.011 790. 0.593 699. 
20 
DATL 9-18-73 
---PROJECT NUPBER VA353-21bA -
ARO, INC. 
,-ARNOLD-AIR FORCE--STAT-ION -TENN~... ...... 
NASA/RI 0h9 SHUTTLE TEST 
,----PAGE-- ....... ...... 
---- ----- GROUP --MODEL ..MACH NO- PO(PSIA) TOCOEG 	R| ALPHA-MOOEL ALPHA-SECTOR ALPHA-PREBENO ROLL-MODEL YAW 
10. 139 7.92 153.4 1338. 24.99 5.01 30.00 180.00 0 
T-IN P-INF POl O-INF U-INF HHO-INF 'U-ItF RE/FT A Y X/L L
 
----.-.- C(DEG R)- -(P52A) -. (PSIA) (PSIA) (FT/SEC) (LHI/VT3) (LGM/FT-StC) (FT-I) (IN) (IN) (IN)
 
98.8 0.0168 1.363 0.737 3860. 0.458E-03 0.256-05 0.692E 06 9.03 0.O 0.40 22.58 
ZPI PPl PPl/AOl ZP2 PP2 PP&/PO ZT. H2 TTZ/TO TWI TWI/TO TW2 TW2/To Tw3 TW3/TO 
,-()---(PSIA) - 41N) ----- PSIA ......... -- (DEG R- 40EG R)- (0EG R) - --- (OEG R; 
-1.214.---- 1.006 0.738 -2.19 1.282 0.941 1240. 0.927 539. 0.403 523. 0.391 541, 0.404--- 3.218 

1.195 	 1.,002 0.736 2.175 1.281 U.941 1.199 1239. 0.926 541. 0.405 524. 0.392 5463. 0.406 
1.0bb 1239. 0.927 554. 0.407 525. 0.393 545. 0.408,.--1.024 -.- 1003 _--0.737 - 2.141 1.281 0.942 
1.126 1.000 0.735 2.9U7 1.280 0.941 	 1.132 1,39. 0.927 546. 0.406 526. 0.393 54. 0.408
 
I.093 ...-0.997 --- 0.733 2.073- - 1.272.. 0.940 -	 1.097 1239. 0.926 568. 0.410 527. 0.394 547. 0.409 
1.0.1 0.9s4 0.735 2.039 1.278 U.942 0.Ot2 1239. 0.927 501. 0.412 530. 0.395 546. 0.419 
1.024-.. 0.917 - 0.736...06 -- 0.943 1.028 1239. 0.927 553. 0.414 528 0.395 548. 0.4102. 1.277 

0.97 0.994 0.733 1.97 1.275 0.941 0.991 1239. 0.927 556. 0,416 529. 0.396 55. 0.410 
,.---0.952 ....0.95 .-J5.- 1.932 1.273 0.941 0.9586 1239. 0.926 550. 0.417 529. 0.396 552. 0.43 
0.908 .2" ,70 1.897 1.274 0.942 	 0.921 1238. 0926 560. 0.419 530. 0.396 553. 0.413 
0.45 531. 0.397 554. 0.413
124. 0.928 50.
1.273 0.943. 0.87
6b-0 1.217.-.0.901--1.865 1.257 0.943 0.881 1245. 0.932 601. 0.450 545. 0.408 562. 0.420 
.- 0.62.- -4.086 --3.064 1.822 1.256 -. 942 0.707 1247. 0.933 6U3. 0.451 546. 0.408 562. 0.421 
-O0.87 3805 2.b53 1.857 
0.808 4.42b 3., 1.7 1.e5 0.942 0.812 1246. 0.933 605. 0,453 547. 0.409 563. 0.421 
--- 0.73 4,368 3.22 1.753 1.255 0.943 0.777 1247. 0.933 607. 0.454 543. 0.410 567. 0.4d2 
0.738 4,40 .3.310 1.718 1.243 o.9'1 0.017 1247.' 0.933 609. 0.466 549. 0.411 56. 0.423 
-0,703 ... 4240 -.- 3.322 - 1.683 1.241- 0.941 0.707 1247. 0.933 611. 0.457 551. 0.412 565. 0.483 
0.667 4.4J2 3.337 1.647 1.252 U.943 0.572 1247. 0.934 621. 0.459 552. 0.413 566. 0.424 
-0.463 438 3.34- 1.473 1.2b 0.942 .0.36 1247. 0.933 625. 0.460 553. 0.414 567. 0,428 
0.597 4.280 3.33o 1.477 1.245 0.941 	 0.b46 1247. 0.933 627. 0.462 555. 0.415 570. 0.426 
0. -- 4.403 3.32 1.52 1.247 0.931 	 0.566 1247. 0.933 619. 0.463 556. 0.416 571. 0.428 
0.528 4.367 3,197 1656 1.246 0.941 0.532 1247. 0.934 621. 0.465 557. 0.417 571, 0.420 
.,--0.493 -- 4.34 6 -3,1216- 1.473 1.247 _0.942 . 0.4V 1248. 0.934 623. 0.466 557. 0.417 572, 0.428 
0.357 4.20 3.233 1.4J7 1.245 0.941 	 0.461 1249. 0.934 625. 0.467 550. 0.417 572. 0.42e 
573. 0.429
7 3,196
.,.-..0.428 . -.--.. 1.4u2 1.,141 .0 936 0.426 124d. 0.934 633. 0.469 560. 0.418 
0.37 4.173 3.b9 1.367 1.241 0.939 	 0.291 1248. 0.934 62. 0.470 551. 0.418 575. 0.430 
576. 0.432
0.472 5 9. 0.41Q1.21 - 940 0.356 1 29. 0.935 630. 
. 110 3.113 1.3J2 1:241 0.941 0:321 1249. 0.935 632. 0.473 560. 0.419 576. 0.431 
0 3,84 -,92- 1.126 1.238 0.938 0.286 
-.3b2 4.037 1.297
0 17 60 

1253. 0.935 633. 0.470 563 - 0.429 568. 0.433 
0.24- 3.484 2,655 1.160 1.,3 0.9-9 0.204 1253. 0.939 63. 0.471 564. 0.420 576. 0.431 
,....... 	 1 23 1.235- . 0.939 0.227 1252. 0.938 637. 0.477 561. 0.421 577. 0.432
 
1.193 1.231 0.940 0.217 152. 0.93e 63. 0.478 562. 0.421 577. 0.433
 
0.1 .4 1.1d 1.233 0.938 	 o.196 1253. 0.939 640. 0.480 563. 0.422 578. 0.433 
0.200 3.484 2.655 1168 1.232 0.949 0.24 1253. 0.939 642. 0.486 564. 0.423 579. 0.436 
..--- 1.177 .- 1.232.- 0.949 0.201 1253.. 0.939 644. 0.482 565. 0.423 580. 0.4340.197--3.238--2.619-

0.193 3.391 2.505 1.113 1.231 0.940 	 0.197 1253. 0.939 645. 0.483 56. 0.424 580. 0.435
 0.191 3.358 2.5b4 1.171 1, 31 U.940 	 0.195 1253. 0.939 647. 0.484 567. 0.425 581. 0.435
 
0.188 3,3U8 2.543 1.168 ,1.231 0.941 0.19 1254. 0.939 64e. 0.486 56S. 0.426 581. 0.436 
,---0.185 ----- -- 2.522 ----- - 1.226 -0.939 0,189 1254. 0. 39 b50, 0.487 569. 0.42,6 582. 0.4363.298 1.1-65-

0.183 3.273 2.50i 1.163 1,.229 0.941 Q,1d7 1254. 0.939 651. 0.488 570, 0.427 563. 0.437 
-4.181-----3.2-9-------490--4.161-....227 ----0.9 - 0.15 - 1254. 0.939 653. 0.489 571. 0.427 58J. 0.437 
0.179 3.222 e.469 1.159 1.225 0.939 	 0.183 1254. 0.939 654. 0.490 572. 0.428 564. 0.438 
















GROUP -.----MOOEL .-MACH NO. POIPSIAI TOIDEG R) ALPHA-MCDEL ALPhA SCTOR ALPHA-PREBEND ROLL-MODEL YAW
 
7.92 146.8 1335. 25.01 4.99 30.00 180.00 0
10. 139 

7-U ,P-INF P01 U-INF o-1NF RHO-US IU-INF RE/FT A Y X/L L
 
-----.---.- -(PSIA) (FT/SEC) (LEM/FTJI (LBIFT-SC) (F7-i) IN) (IN) (IN)
(DEG RL- -(PSIA) (PSIA) 

98.6 0.0160 1.303 0.704 3856. 0.439E-03 0.25SE-05. 0.664E 06 9.03 0.0 0.40 22.58
 
TWI/TO TWITO
ZP PPI PP1/POI ZP2 PP2 PP2/POI Z72 TT2 TT2/1O Tl 1 TW2 Tw3 TW3/TO
 (DEG R)
,-(IN)- (PSIA - -- (lt) - -.4PSIA)--- - (It) (OLG r). -(E R) (DEG R) 
0,177 ---- 3.201 ..... --- 1,224--- .0939 0.181 1254. 0.940 656. 0.491 572. 0.429 585. 0.4382 456- 1.157 

0.174 3.179 2.441 1.154 1.2?3 0.939 0.178 1254. 0.940 657. 0.492 573. 0.429 585. 0.430
 
574. 0.430 586. 0.439
0.172 ....3.155 -- 2.426 --- 1.152--- 1.222 - 0.940 0.176 1254. 0.140 659. 0.494 

0.170 3.130 2.407 1.1b0 1.221 0.939 0.174 - 1254. 0.939 660. 0.495 575. 0.431 587. 0.439 
0.496 -- 576. - 0.431 587. 0.440




.-..0.161-- 3,0bl ---2.360 --. 1.141 - 1.219 - 0.940 0.165 1255. 0.941 66S. 0.498 577. 0.433 
0.159 3.034 2.339 1.139 1.217 0.939 0.163 1255. 0.941 666. 0.499 578. 0.434 589. 0.441
 
0.160 1255. 0.941 667. 0.500 579. 0.434 . 589. 0,4420.156 -- 3.009 .-. 2.321 . 1.136 - 1.218 0.940 
0.152 2.962 2.302 1.132 1.216 0.939 0.1!6 1256. 0.941 669.' 0.501 580. 0.435 590. 0.442 
581. 0.435 - -. 591. -- 0.443
,-0.10--- 2.9b0 -- 2.281- 1.130---- 1.215 --- 0.939 - - O.14 -1255.- 0.941 . 670. 0.502 0.503 582. 0.436 591. 0.443
0.147- 2.920 2.258 1.127 1.213 0.938 0.1b 1255. 0.941 671. 
.-..0.143 - 2.890* -- 2.237. -1.123 - 1.213 0.939 0.147 1256. 0.942 673. 0.504 582. 0.437 591. 0.443 
1256. 0.q2 674. 0.505 583. - 0.437 592. 0.4440.140 2.8b2 2.217 1.120 1.212 0.939 0.144 

0.141 1256. 0.942 675. 0.506 584. 0.438 592. 0.444
0.131 .2.832 ...2.196 .. 1.117 1.212 0.940 

0.135 2.806 2.176 1.115 1.212 0.941 0.135 125b. 0.942 677. 0.507 5865. 0.438 593. 0.444
 
.- 0.132*---2.778- 2.156---l.112---,210 .- ,0.940- 0.136 1256. 
 0.942 678. 0.508 585. 0.439 593. - 0.445 
0.509 586. 0.439 594. 0.445 
- 0,126 ---2.720 2.116 -110 
0.129 2.750 2.136 1.1U9 1.209 0.940 0.133 125?. 0.942 679. 

1.207 0.939 0.130 1257. 0.942 680. 0.510 587. 0.440 594. 0.445
 
595. 0.446
0.123 2.694 2.096 1.103 1.20? 0.939 0.127 1257. 0.942 682. 0.511 58e. 0.440 

0,120 ..- 2,667 ...2.078. 1.100 1.208 0.941 0.124 1257. 0.942 683. 0.512 580. 0.441 595. 0.446
 
0.513 589. 0.442 596. 0.446
0.117 2.t38 2.055 1.097 1.205 0.939 0.121 1257. 0.943 684. 

O.bl4 590. 0.442 596. 0.447
2.609 --- 2.035 - 1.094 -- 1.205 .0.940 0.116 1258. 0.943 685.p--0.114-­
2.01 1.090 1.203 0.939 0.114 1259. 0.944 666. 0.515 590. 0.442 596. 0.447
0.110 2.518 

0.516 591. 0.443 597. 0.447

_0.107 ..- 2.548 . 1.990 1.037 1.204 0.940 0.111 1259. 0.944 688. 
1.083 1.202 0,940 0.107 1259. 0.944 689. 0.516 592. 0.444 597. 0.4480.103 2.515 1.966 

0.517 592. 0.444 697. 0.4481.080 1.400 0.939 0.104 1260. 0.944 6 0. 

0,096 2.4b0 1.917 1.076 

0.100 2.483 1.944 

1.200 0.939 0.100 1260. 0.945 691. 0.518 593. 0.445 598. 0.440 
0.092- 2.416 -- l.893 .. 1.072-.. 1.200 -- 0.940 0.096 1261. . 0.945 - 692. 0.519 593. 0.445 598. 0.446
 
0.449 
- 0.082 2.336 1.833 1.Uo0 1.200 0.942 0.066 1262. 0.946 695. 0.521 595. 0.446 599. 0.449 
0.087 2.319 1.865 1.057 1.200 0.941 0.091 1261. 0.946 693. 0.520 594. 0.445 599. 

0.946 696. 0.522 596. 0.447 599. 0.4500.077 2.284 1.193 1.057 1.19? 0.940 0.081 1261. 

0.074 2.228 1.750 1.054 1.197 0.941 0.078 1261. 0.946 697. 0.523 596. 0.447 600. 0.450
 
600. 0.4bO
0,069 2.168 1.704 1.049 1.196 U.946 0.013 1258. 0.944 698. 0.524 597. 0.448 
-- 0.063.--2.05.---1 .649-.1 .043- 1..1196 ---- 0.942 -. 0.U07 1j52. 0.939 699. 0.524 -- S9R. 0.448 601 0.451 
0.058 2.006 1.580 1.038 1.195 0.941 0.062 1241. 0.931 700. 0.525' 599. 0.449 601. 0.451 
701. 0.526 59;. 0.450 602. 0.4b2
 
-*--0.053 1.909 -11.504 1.033 1.192 0.939 0.057 1225, 0.919 
0.527 600. 0.450 602. 0.462
0.048 1.809 1.426 1.028 1.191 0.939 0.052 1208. 0.906 702. 

0.528 - 601. 0.451 603. 0.4520.044 _-1.704 -. 1.345 1.24 - 1.192 . 0.941 0.048 1186. 0.890 703. 
1.192 0.941 0.044 1160. 0.870 704. 0.528 601. 0.451 603. 0.452
 
7-- 1149-- 0041 0.529 603.

0.040 1.599 1.262 1.020 

n.--003 --- 1Ib0...---1.017 .-.. 1193-- 0.942 . 1135. 0.851 705. 602. 0.452 0.453
 
0.829 706. 0.530 603. 0.452 604. 0.463
0.032 1.394 1.100 1.012 1.192 0.941 0.036 1106. 










A NG-DA-AIR -FORCE .SIATION--Tr,N ---

NASA/RI OH9 SHUTTLE TEST
 
c---P AGE -- 3 .------... .. ....... . . .. .. 
------- UP- MACH NO PC( P ) TO(DEG N) ALPNA-OOEI ALPHA-SLCTOR ALPHA-PREBEND ROLL-MODEL YAW
RO MODEL ...

10. 139 7.92 142.9 1333. 25.01 4.99 30.00 180.00 0 
A-hF P0 1 U-ItF - 10-- ... PPt-lF RE/FT Y LP-INF -INF -	 x X/L 
---... A) --. 4PSIA) - (FT/5tC) ILSM/FT3) 4LBM/FT-SFC)(DEG I-PSIA) (P$IA) 	 4FT-1) (IN) (IN) (IN) 
E 0.0156 1.Z69 0.606 3853. 0.&2BE-03 0.255E-05 0.64TE 06 9.03 0.0 0.40 22.5 T-96.4 
ZP""ZPL PPIPP/POI ZPZ Pp2 PP2/POI Z74 TT TT2/TO TWl 7W1/TO TW2 TW2/TC Tw3 Tw3/TU
 
,--q-IN ----..PSIA) I-)-- (PSIA)- (IN) -- DEG A -.. (-OEGA).-- (DEG R) -(DEG R)... 
:-0.029 . 1.299.-- 1,024 -009 1.194 0.941 0.033 1076,. 0.808 707. 0.531 604. 0.453 604. 0.453
 
0.05 	 1.210 0.952 1.005 1.198 D.9.3 0.029 1043. 0.783 706. 0.531 604. 0.453 605. 0.4b4
 
021-1.128 ---- 1.001 0.025 0.532 605. 0.454 605. 0.454
1. 0.886 .1.200 . 0.943 I10. 0.758 709. 

0.019 	 1.054 0.827 .t099 1. 03 0.944 0.2.3 977. 0.733 710. 0.533 606. 0.455 606. 0.455 
..99 1.202- 0§1-- ----943-- 0.707 - -711 .- . 0.534-...607. -- 0.455 607. -0.455 
0.011 0.922 0.721 0.991 1.20b 0.943 0.015 903. 0.677 712. 0.534 608. 0.456 607. 0.456 
--.- -0.987-. 1.208 --- 0.943 - 0.011 861. 0.646 713. 0.535 609. 0.457 boa. 0.45o0.007.-- 0.806--- 0.676-

0.007 0.7e0 0.560 	 0.987 1.212 0.942 0.011 637. 0.028 716. 0.538 611. 0.459 609. 0.457
 
.. . . . ... .
 




--- - - - - - --. -. - - - - - --
-. . . - -. . -. - . .
. . . . . . . . ........ .
 
-------------------................ . . . . . .. ..
.. .... 

-- - - - -- . .
 
-- - -- - - - .. ... 
.. ... .. .
 . .. .
 




n. .................. .... .... ...
 
,. . ....	 2
..................... .
 








-- ARNOLD AIR -FORCE--STAT ION*-TE N 
NASA/Rl Oh9, SHUTTLE TEST
 
-- -I-.. ..... . .. ... . . . . . . .. ... .
 
.....GRCIP-.- MOD0 
_-PO PSI)- EL----MACH NO -.TO(DE 5 R) ALPHA -CDEL ALPHA SECTOR ALPH APREBEND rOLL -ODEL YAW 
11 . 139 7 92 153 3 1328 . 5 00 5 00 
 30 00 180 00 0
 
T-IF P-INF P01 O-1NF U-IF k O-IF I-lF RE/FT A" Y X/L L
 
-.-.--..-..--( DEG R ) (PSIA ) ----p S lA ) ...4PSIA ) (FT/SE C ) (Ld /F T 3 ) (LB P/F7 -S E C ] VFI- 1) (IN ) (IN ) , (IN)
98 0 0,01 b5 1.3 2 
 0 73 6 3 4 6 . 0. 612- 3 0.2542- 5 0 .99E 0 6 6 77 0 0 1 0 30 22 58
 
ZPI PPI PPI/P oI ZP z PP PP2/POI IT 7$Z il! T2/ tO T ml TW/TO T WZI TW /TO Tw3 T 3/To
 
,- (IN).--- PSIAI - - I-41) . . . . 4IN) (rEf, 9) (DEG R) (DEG R) (DEG R) 
-1238. -- 1.000-- 0.734..- 2.218 1.277 0.938 1.242 1230. OY26 523. 0.394 509. 0.383 537. 0.4U4
1 221 1 000 0 734 2 201 1 278 0 938 1, de5 230: 0:926 526 . 0 396 510 . 0 384 
 539 . 0 406
 
,---1.187 o 1.000 -- 0.734 . 2.167 .1.277 0.(;38 1 191 IZ30, 0,420 52P. 0.398 510, 
 0.3"4 541. 0.40a
1 153 1,0u5 0 738 !133 1 27 8 
 0 938 1*157 230 . u 92 6 531 . 0 400 
 510 . 0 384 543 . 0 409

,.-~l--1|,001---0.735--2.U98 
--- 1.276-- 0.938 1.122 1229. 0, 26 533. 0,401 511. 0.385 546. 0.411
1 054 1 .0 02 0 736 2 .0 4 1 .2 76 0 9 3 8 
 1 0 8 8 1 3 0 . U , 2 6 5 3 E . 0 .03 512 . 0 386 548 . 0 .12
 
u 1 049 1.000 . 736 2.29 1 271 0 936 1.053 1230 . .92 6 538 .
 0.405 513 . 0 386 5 9. 0 .14
1,0 13 .O00 0 73 6 1 993 1 27 1 0.93 6 1 017 o .92o 5 0 .
1 3 .0 0 40 1 514 . 0 387 55 1 . 0 4 15
 
,-0.977 --1 001 . 739 .. 1 957 1, 70 0 931 0, til 12 2 0 926 43 . 0.409 SI. 0.388 553. 0. 1 6
0 9 3 1.0 01 0 .7 0 1.9 3 1 2 9 0 . 138 . 47 12 9 . 0 925 
 545 . 0 .11 516 . 0 389 553 . 0 .4 17
 
.-0. 10- 0 997-- -0 73 8-- 1.590 _-- - .36 1229 . 0 925 54e. 0 412 517 . 0 389 .. 553,. 0 .171 2 64- -0,14 
0 8 7 7 0 .9 4 8 0 139 1 .5 7 1.2 5 0 9 3 1 0 .8 1 1229 . .925 5 5 0 .
 0 414 51 0 . 0 390 55 4 . 0 .47
 
'..--o.B2 .0999 0741 18e2 1.265 .0.93d
. . 0,8€6 1229. 0.926 553. 0.416 519. 0.391 0.418
554.
0.0 8 1 011 
 0.751 1 78 a 1.264 0.939 0,dlZ 1227 .
 0 925 555 . 0 418 521 . 0 392 556 . 0.419
 
. 79 1 . . 1.8 3 2 .1 3 2 . 711 1.2 6 0 0 9 3 7 0 7 9 b 12 3 7 . U .3 z 55 e . 0 .2 0 5 2 2 . 0 3 9 3 5 5 8 . 0 , 40
0.782 4.108 3.103 1.72 1.Z0 0.37 
 0.786 1238 . 0.34 590. 0.445 53. 0.407 57. 0.433
 
.- 0.747--- 4.258 -3,1 - 1.7e7 --.. 
24o 0 .0937 .0 151 . 1238. 0.534 592. 0.446 .. 540. 0.408 576,. . 0.434
0 712 4 319 3 270 1. 62 1.240 0,93 9 
 0 71 6 1238 . 0 934 594 . 0 448 5 1 . 0.408 579 . '0 437
 
--0.77- - 4.35 -- 3.279-- 1.57 -- 1. 38 0 . 9.36 0.81 1239 . 0.934 590. 0.49 543. 0.409 581. 0.438
0 64 1 4 .299 3 ,2 bl 1 6 1 1 d35 0 937 0 .6 5 12 38 . 0 934 59 e . 0 451 5 4 4 .
 0.410 58 3 , 0 439
:-0.606 -..'4.249.....3.228.. 1.586.. .1.237 .0.940 0.610 1238. 0.934 
 600. 0.452 545. 0.411 584. 0.441
 0.570 4 1 1 3.18 o 1 550 1, 34 
 0 939 O~b ? 4 1237 . 0 933 002 . 0 45 4 547 .
 0 412 580, 0 .44Z
 
,-0 535- 4 .097. - 3 120-- 1515 - 1.231 ----0.38 - 0 539 1238.. 0.933 04 . 0 455 548 
. 0 414 586,. 0., !
0 .5 0 0 4 .0 8 3 .0 72 1 4 0 1 232 
 0 9 4 U 0 5 0 4 12 3 8, 0 . 34 0 6 . 0 .5 ? 54 9 . 0 414 586 . 0.4 2
 
-- .45 3.95 3.041 1.4 5 1.233 
. 0.941 O.b g 123 . 0.934 08. 0.58 51 . 0.415 58 . 0.42
0.4 9 3 9J3 3.006 1.09 1.230 0.940 0.33 
 123 . 0.934 10. 0.4 0 552. 0.416 556. .42
 
...0.394 .. 3.868 . 2,958 . 1.374 1.230 0.941 0.39d 1239. 0,9;34 611. 0.461 553. 0.417 586, 0.442
0 359 3 792 2.90 4 1 339 
 1 .2 7 U0 40 U,J 3 1 39 . 0,934 013 . 0 . 43 554 . 0 .18 587 . 0 .4 3

:,--0.324----3,711---Z,8431__4.304 1.,=21 -. 0.940 0.328 . 1240,- 0.935_ 615,.-0.464 555. 0.418 589, . 0.4440 .? 8 8 3 617 2 77 5 1 2 8 1 2 2 7 0 . 4 l 0 .9 e 1 2 4 1 . 0 9 3 6 1 7 . 0 .4 5 5 5 5 . 0 4 19 589 . 0 .4 44 
. 2-0 93, 2 687 . 1.233 1 223 . 39 0.257 12 1. '0 9363.4 . .­ 61 9. 0.467 556 . 0.419 591 . 0 .4 6
 
1.2u8 1.224 0.940 
 0. 32 1243. 0.937 621. 0.468 557. 0.420 592," 0.446
 
• "1.199 1.222 0.940 0.243 1243. 0.938 622. 0.469 557. 0.420 592. 0. 47
 
1.191 1.424 0.94I 0.41b 1244. 0.9386 24. 0.471 550. 0.421 593. 0.447
 
..4:-...1181219- .- 0.94O0 0.41,! 1244. 0.93 646 . 0.472 558. 0.421 594. 0.0440.205- 3.017 2.3,'B 1.185 1 215 0. 40 0.d09 1244. 
 0.,938 6?7, 0.473 559. 0.421 '595. 0.449
 
'.--0.200 2.914 2.295 1.150 1,419 0 94U O.404 1244. 00939 629. 
 0.474 559. 0.4U b96. 0.449
0 19 7 2 934 2 270 1 177 1,217 0:9 41 1 O. 401 1244. 0 938 631 . 0 47 6 
 560 . 0 422 590, 0 450
 
. 193 .....2 .898 2 244 - 1 173 . 1.215 0 .9 1 0 .1 9 , 12 5 . 0 .9 3 9 32 . 0 47 7 560 . 0 4 2 2 5 9 7 . 0 4 50

D 191 2 .005. 2 220 1 171 1 21 Si 0 941 0.190 1245 . 0 9 0 634 . 0 .79 561 . 0 423 598 . 0 451 
, . 187-2 833----,96- . &---.1--. 941 ._0.191 124b. 0.939 6.36. 0.480 561. 0.424 598. 0.452
0.18 4 2 800 2 173 1.164 1 210 0 .40 0.188 1245 . 0 940 b37. 0. 411 5 2 .











,-ARNOLO AIR FORCE -STATION,-TENN,~...
 
NASA/RI 01-9 SHUTTLE TEST
 
-PAGE-- 2 -. --....... .... . .
 
---------------GROUf--- MODEL --MACH NO-- POIPSIA) TOCOEG 	R) ALPHA-MODEL ALPhA-SECTOR ALPHA-PREBEND ROLL-HODEL YAW
 
11., 139 7.92 144.9 132b. 25.011 4.99 30.00 180.00 0 
T-INF P-IN? P01 O-INF U-INF HHO-INF VU-INF RE/FT X y X/L L 
-(CEG R)----4PSIA)- ,(PSIA) .-(PSI'A) - (FT/SECI (LdN/FT3) (LAP/FT-SEC) iFT-l) (IN) (IN) (IN)
97.8 
 0.0158 1.286 0.695 3841. 0.437E-03 0.253E-05 0.662E 06 6.77 0.0 0.30 22.58 
ZPI 
 PPI PP1/POI ZP2 PP2 PP2/PC1 Z72 TT2 TTZ/TO TWI TWI/TO TW2 TW2/TO TW3 Tw3/To
 
IN)'I'PSII - - 1--(PNIA I .. (IN) - (DEG Rl-- . (DEU R)-. (DEG R)- - IDEG RI.­
:--O~1....-2.773------2.156-- 1.161 - 1;209 0.940 0,1ub8 1245, 0.940 639. 0.482 562. 
 0,424 600. 0.4b3
 
0.178 2.9 2.140 1.158 1.210 0.942 0.182 12. 0.940 640. 0.483 563. 0.425 600. 0.453

-0.175 	....2.73 _..213 --- 1.155. 1.208 - 0.942 0.169 1246. 0.940 642. 0.484 563. 0.425 604. 0.4540.171 2.694 2.102 1.151 1.204 0.939 0.175 1246. 0.9.40 643. 0.486 564. 0.427 602. 0.454
 
1-0-12--6 2.673 
-. 0.171 .. 1246. 0.941 645. 0.487 564. 0.426 603. 0.455
08---1.142--1.202-0.942 

. 0.163 2.544 2.95 1.143 1.40 0.941 
 0.167 124b. 0.940 62. 




- 1.203 - 0.941 0.164 1247. 0.941 648. 0.489 565 0.427 604. 0.4560.155 	 2.43 2.08 1.135 1.e00 0'.941 0.15 147. 0.941 64. 0.490 568. 0.427 605. 0.456 
0.1b22.563 -. 009 ... 1117 .- 1.20 0.942 0.156 1247. 0.941 651. 0.491 569,. 0.427 605. 0.457
0.147 2.425 1.907 1.127 1.201 0.941 0.151 1248. 
 0.942 652. 0.496 567. 0.428 606. 0.460
 
0.124--2.505-- 1. 969--1.104 1.201 0.943 0.14. 1258. d.942 659. 0.493 567. 0.428 607. 0.4b
 
0.10 2.483 1.949 1.120 1.200 0.942 0.144 1248. 0.9.4 655. 0.494 560. 0.439 
 60. 0.459
0.10- 2.453 .1.946 ....- j1.117 -- 1.199 0.942 0.124 1249. 0.942 656. 0.595 569. 0.429 609. 0,4590.133 2.342 1.907 1.113 1.2U1 0.943 0.137 1250. 0.943 663. 0.496 569. 0.429 609. 0.463
0.113 	 -- 2.405 __1.80 ... 1.109 1.20 0.944 0.133 1250. 0.944 666. 0.497 
 569. 0.430 610. 0.461
0.114 2.30 1.765 
 1,104 1.205 0.944 0.12d 1251. 0.944 661. 0.498 570. 0.430 611. 0.464
,,-0.120-- 2.362--1.86.--1-100 
-1.209-- 0.945.- 0.124 1252. 0.945 662 0.500 571. 0.431 
 612. 0.462
0.116 2.33 1.827 1.096 1.211 0.945 
 0.110 1252. 0.946 668. 0.501 571. 0.431 613. 0.463
0,--0.113---2.32 -1.807--- 1.093 
 1.215 0.946 0.117 1254. 0.945 670. 
 0.502 572. 0.431 618. 0.463
0.111 2.300 - 1.71 1.091 1.216 0.945 .0.115 125J. 0.948 676. 0.503 572. 0.432 615. 0.4640.106 2.281 - 1.76 1.088 1.219 0.945 0.112 1253. 0.946 667. 0.504 573. 0.432 616. 0.465
0.106 2.204 1.720 1.076 1.223 0.94b 0.10 1',54. 0.946 674. 0.504 573. 0.433 617. 0.466 
:,10.103-- 2.150 - -1.7 . 1.0 3 - 1.224 0.944 0.101 1256. 0.47 670. 0.506 574. 0.434 618. 0,4670.100 2.225 - 1.712 1.065 1.236 0.943 0.10 1255. 0.948 671. 0.07 575. 0.434 61. 0.467
0.096 -- 2.203 -1.894 1.0/6 1.229 0,945 0.100 1256- 0.948 672. 0.508 575. 0.434 620. 0.400.093 2.03 1.672 1.073 1.231 0.945 0.097 1256. 0.948 674. 0.508 578. 0.434 620. 0.468
0.078 . 2.1b0O 1.527 1.06 1.232 0.946 0.090 1254. 0.948 675. 0.510 576. 0.435 621. 0.469 
0.075 2.l15 1.419 1.U05 1.,33 0.943 0.009 1256. 0.949 676. 0.511 577. 0.436 622. 0.470
0.082 -. 01.9-1.589 
-1 1 04 2 .. 1.35 0.944 0.086 1256. 0.948 677. 0.511 578. 0.436 
 623. 0.473 
0.079 2.03 1.561 1.059 1.239 0.94b 0.063 125. 0.98 67. 0.512 578. 0.437 
 624. 0.471
 
0.-0076 _...003 1.32 - .040-- 1,.24 0.946 0.060 1254. 0.947 680. 0.513
.---	 579 0.437 625. 0.472
 
0.072 1.958 1.39 1.046 1.230 0.944 0.0/o 1251. 0.945 
 681. 0.514 579. 0.438 625. 0.472
 
0.06 -- - 1.9U - 1.253 1.047 1.239 0.944 0*051 1240. 0.941 682. 0.519 580. 0.430 626. 0.473
 
0.06 1.550 1.409 1.043 1.239 0.944 0.067 1240. 0.936
..- 0"060"--I-'.79U--1"1,3b3--1,040--- 1.241-- .0.944 ---.	 683. 0.516 583. 0.439 627. 0.473064 .. 1230. 0.929 6.84. -0.517 581. 0.439 - 628,. 0.474
 
0.056 1.719 1.307 1.036 1.240 0.943
.--	 0.20 0.5200053.- -1.647 .- 1.253 1.033 1.241 0.040 1210. 686. 582. 0.439 628.0.944 01057 1204. 0.910 b87. 0,519 582. 	 0.4760.440 629. 0.475
0.049 1.511 1.193 
 1.029 1.241 0.943 0,053 1109. 0.898 68e. 
 0,519 583. 0.440 630. 0.476

.0#5Ob .... 1.497.. 1,1. 7 - l.UeS 1.243 0.944 0.049 1170. 0.884 6d9. O,52o 583. 0.441 631. 0.476
 
0.040 1.420 1.078 1.020 1.243 0.943 0.044 1148. 0.867 690. 0.521 584. 0.441 631. 0.477
-003"----339.-.-1.017-.017--1.243 	










.-- ?ROJECT.hUI8ER-...VA353-218A ..... ------............. 

AND, INC. 
-ARNOL'AIRLFORCE-STATIDN--TENN, ....... ........ . ....... ..... 
NASA/IRj OH9 HUTTLE TEST 
,---.PAGE --3 --- .-- .-. .. .. . .. .. ... . .. 
GROUP- MODEL PO(PSIA) 	 ALPHA'PREBEND YAW------------- - --JACH NO TOIVEG R) ALPHA-ICDEL ALPHA-SECTOR 	 ROLL-MODEL 
11. 139 7.92 148.4 4324, 25,01 '4.99 30.00 180.00 0 
T-thF P-INF P0l O-INF U.INF H O-IhF KIh-'F RE/FT x Y X/L IL
 
..........(DEU R .(PSIA) (PSIA) (PSIA) (FT/S6C) (LBM/F13) (LB/FT-SEC) (FT-i) (IN) (IN) (IN)
 
97.7 0.0162 1.317 0.712 3840. 0.448E-03 O.zb3a-05 0.eie 06 6.77 0.0 0.30 22.58 
ZPI PPI ""PPI/P0 . Z12 PP2 PP21POl ZTe 172 TT2/T0 Twi TWI/TO TW2 TW21TO 7W3 TW3/TO 
------ .) ...(rE),-(Id----(PSI)-------.-- .(l IPSIA)--...... 4E1 - ) . 0 --(DEG R) (DEG R 
0 1.244 0.033 0.805 0.524
0.029-..184--- 0.d99 ...1 9. 0.944 1065. 693. 586. 0.443 634. 0.479
 
0.025 	 1.108 0.841 1.005 1.243 0.943 0.0"9 1034. 0.701 695. 0.525 587. 0.443 634. 0.479
 
-- ..... 1001. 588. 635.
.021- 1,037-0.786 -1.OUI 1.244 . 0.944 0.026 0.156 696. 0.525 0.444 0.480 
0.017 	 0.911 0.137 0.997 1.243 0.943 0.021 973. 0.735 697. 0.526 58g. 0.445 636. 0.480 
-0.013-0.V0-06900--.93 . -..- 0.941 ..- 0.01 54,-- 0.712 698. 0.27 0.445 636. 0.4819  	 S90. 
0.008 0.860 0.663 0.988 1.244 0.944 0.012 905. 0.684 699. 0.528 590. 0.446 637. 0.481 
"---0.007 ----0.812----0.617... -0 . 1.245....945 . 0.011 871. 0.058 700. 0.529 591. 0.446 637. 0.481 
0.007 0.700 0.b32 0.987 1.244 0.944 0.011 859. 0.649 703. 0.531 593. 0,448 639. 0.483 
- ...----... .. .. . .
-- -.. .........- - - - - .. .. ... . .. . . . .. . . . .
 
-- - - ... .. . . . ... 
... .. .. . . .. . . .. . 
. .
 





........ I.............  ..
 




b '--DATE - 9-18-73 
---PROJECT tUVdER- -VA353-218A 
v~ C) ARC, INC. 
,-ARfOLD-AIk-FORCE -STATION .TENN---- .---
NASA/AZ 0r9 SHUTTLE TEST 
---PAGE -a 1 - . ..... . .. 
V%) ------ .------- GROUP-- MODEL .ACH NO PO(PSIAY TO(EG R) ALPHA-MODEL ALPHA-SECTOR ALPHA-PREBEND POLL-MOOEL YAW 
12. 139 7.92 150.3 1322. 24.99 5.01 30.00 180.00 0 
T-IfF P-INF P01 U-INF U-PIF HHO-IF "WU-INF RE/FT x Y X/L L 






















ZP! PPM PPI/PO? ZP2 PP2 PP2/PCI ZT2 TT2 TT2/T0 7wI TWI/TO TW2 TW2/T0 TW3 TW3/T0 
-(IN)--0-PS.A) --- Al.I(I .....-­ - -(EG 4) ­ -(0EG R) - (0E R) (EG R) 
0.991---- 0.986 - 0.738-- 1.971 --- 1.256 0.941 0.995 12Z4. 0.926 550. 0.416 540. 0.409 577. 0.437 
0.969 0.965 0.738 1.949 1.258 0.942 0.973 1223. 0.925 552. 0.418 542. 0.410 580. 0.439 
0,935 .Q.Q86 - 0.736--- 1.915 .-- 1..59 0.9.2 0.939 1223. 0.925 555. 0.420 544. 0.411 583. 0.441 
0.90! 0.988 0.739 1.8b2 1.260 0.942 0.906 1224. 0.626 557. 0.422 546. 0.413 580. 0.442 
,-0.868- 0.98 -1.728----1.848---,.60--- 0.941 -­ 0.U12- 1224, 0.926 -. 560. - 0.42J - 547, - 0.414 587. 0.444 
0.i34 0.968 0.737 1.814 1.261 0.941 0.83d 1224. 0.926 562. 0.425 54-9. 0.415 589. 0.446 
0.199 --- 0.489 __0.737 --- 1.779 . 1.261 . 0.940 0.003 1224. 0.926 565. 0.427 551. 0.417 591. 0,447 
0.764 0.989 0.737 1.744 1.260 0.939 "0.768 1224. 0.26 567. 0.429 553. 0.418 593. 0.449 
0.729 -. 0.989 - 0.736 -. .1.709 1..62 0.940 0.733 1223. 0.925 570. 0.431 555. 0.420 595. 0.450 
0.694 0.991 0.737 1.674 1.e6 Q.939 0.698 1223. 0.925 572. 0.433 557. 0.422 591. 0.451 
,,-O.69- 0.991--0.738- 1.639-- 1.260. - 0.938 - 0,663 1223, 0.925 515. 0.435 -. 560. 0.423 -- 598. 0.452 
0.624 1.008 0.750 1.604 1;262 0.939 0.628 1220. 0.923 577. 0.430 561. 0.425 599. 0.453 
0,.660 - 2.046 - 1.508 - 1.580 - 1.261 0.939 0.604 1237. 0.935 580. 0.430 564. 0.426 601. 0.454 
0.591 4.411 3.355 1.571 1.247 0.936 0.595 1237. 0.935 615. 0.465 590. 0.446 620. 0.4b9 
,---0.556 ---. 4.441 ---. 3.335 - 1.536 1.247 0.937 0.560 1236, 0.635 617. 0.467 590. 0.447 621. 0.470 
0.521 4.390 3.301 1.501 1.244 0.936 Ob.b 1036. 0.935 619. 0.468 591. 0.447 623. 0.471 
,,4-0.4U6--4.334 -­ 3.2b9---1,466 -1,246. 0.93! -.. 0..90 1337. 0,936 621. 0.470 591. 0.447 624. 0.472 
0.450 4.268 3.211 1.430 1.245 0.937 0.454 1237. 0.936 623. 0.472 59z. 0.448 625. 0.73 
-­ 0.415 4.187 ­ 3.152 1.399 1.243 0.936 0.419 1237. 0.936 625. 0.473 593. 0.449 626. 0.474 
0.380 4.091 3.084 1.360 1.243 0.9J8 0.304 1237. 0.937 627. 0.475 s9. 0.448 627. 0.474 
0.345- -- 3.968--- 2,994 --- 1.325 1.241 0.937 0.249 1238. 0.937 629. 0.476 - 593. 0.449 628. 0.475 
0.310 3.810 2.817 1.290 1.241 0.937 0.314 1239. 0.93R 631. 0.478 594. 0.449 629, 0,476 
: .­0,27-- 3.63-- 743----- 1.24 - 1.240 0.937 --. l 1340, 0.939 633. 0.479 594. 0.450 630. - 0.477 
1.219 1.242 0.939 0.d43 1242, 0.940 635. 0.480 596. 0.451 631. 0.478 
-.. 1.200 1.241 0.940 0..24 1243. 0.941 637. 0.482 597. 0.452 632. 0.478­
1.191 1.239 0.939 0.215 1243. 0.941 638. 0.483 599. 0.453 633. 0.479 
-. .. 1.d6 1.240 0.940 0.410 1244, 0.941 640. 0.485 600. 0.454 634. 0.460 
1.182 1.238 0.939 0.206 1244. 0.941 642. 0.486 601. 0.455 635. 0.481 
, -.... . .1.118-- 1.239._ .0.941 .O.402 1244. 0.941 644. 0.487 6OZ. 0.456 636. 0.482 































...-0.185 -- 2.736 - 2.121 - 0.165 1.239 0.941 0.189 1345. 0.942 650. 0.492 605. 0.458 640. 0.484 
0.181 2.7el 2.103 1.161 1.236 0.942 0.185 1245. 0.943 652. 0,493 606. 0.458 641. 0.465 
0.-.178--2.736 -­ 2.8- . .1.158----1.236---0.942-- 0.182 1245, 0.943 - 653. 0.495 606.. 0.459 642. 0.486 
0.176 4.716 2.008 1.156 1.237 0.942 0.180 L246. 0.943 655. 0.496 607. 0.459 642. 0.4b6 
- 01173 - 2.699 2.055 0.153 1.238 0.943 0.177 1246. 0.943 657. 0,497 607. 0.460 643. 0.487 
0.170 2.6dl 2.039 1.150 1.239 0.943 0.174 1245. 0.943 658. 0,498 608. 0.460 644. 0.48 
v_-.0.167 2.664 _,..?.U27 1.147 1.238 0.942 0.171 1246. 0.943 660. 0.499 609. 0.461 645. 0.488 
0.164 2.646 2.011 1.144 1.239 0.942 0.168 1246. 0.943 661. 0.501 609. 0.461 646. 0.469 
----O.161----2.2-----.97----L ... 1.239 -. 0.941 0.165 1246. 0.944 663. 0.502 610. 0.462 647. 0.489 




. . . . 
.. ... ......'n.... 
NASA/RI 0 0 5HUITLL TEST
 
,- -- . . .. .... .... ........
.PAGE 2 ........ ..... 

lCH N.0- PG4P5IAl- T0OMEG H) ALPhA-MCDEL 	 ALPHA-SECIOR .ALPHA-PR£EEND FOLL-H0OEL 'YAW-0..CU MOULL .-­.. .. ---­
12. 039 .92 148.2 1321. 25.01 4 .49 30.00 1AB0.00 0 
S T-INF P-lwF P01 Q-INF9_ u- -NF_ RHU0- 3F OU-IN'F iPEyFT A I XIL L
 
----- --....JOEr R) =....(PSIA) _9PZ A') 4FTV '(LUM/F73'1 (FT-1) JIN) (IN') (IN)
. .. ... ('P$IA) EC') 	 (LBP/Fl-SEC) 
97.5 0.,03,62 1.316 .711 3835. 0.44E-0l 0.?52E-05 0.681E 06 4.52 0.0 0o20 22.58
 
'-ZP1 ppa opP/P01 2P2 PP2 'PP2/pol TZ TT2 1-72/10 TWA Thl/T0 X. 2 TW2/T0 TW3 TW3/To 
,-(IN) .-. ] . ...... . . .( SI ) .. -(IN) IDE 0EG R (DEO R) MEG R) 4DEG Rl 
W---0 153 -- 2.592 ..] 970 . 1,2 133 1.240 0.943 0.157 1247. 0.944 666. 0.504 622. 0.463 648. 0.491 
1.244 	 0.946 o.157 L247. 0, 44 667. 0.505 61Z, 0.464 649. 0.491
 
IZ4 . 0.944 669. .So56 613. 0.464 650. 0.492

0.153 2.579 1.961 	 1.133 

----0.148 . .256S ... 947.... 1.128 1.242 - 0.943 0.162 
V70, .507 614. 0.465 651. 0.493
0.146 2.,549 1.9J6 	 1,126 1.242 0.944 0,150 1 48. 0.945 

1.245 - 0.9 5 - , 0.447 	 1246. 0.945 .671. .,0 506 615. 0.4666 652. 0.494 
.- 0,143- 2.53 . - , - - , 2 --
 10.509 616- 0.466 653. 0.494
0.140 	 2.519 1.911 1.120 1.243 o.943 0.144 1248. 0.945 673. 
9 3 1 246. 0.945 67A.t .10510 617. 0.467 654. 0.495,--.0.137 .. 2.500 -1.895 1.117 . 244 ... 0. 4 0.144 
1Z49. 0.946 676. .511 618. 0,468 655. 0.49b 
. 0.130 .. 2.4b7 .... 10869 1.110 1..45 0.943 0.134 
•0.134 2.4e Idd3 1.114 1.245 	 u.944 v.138 

1250. 0. 4b 677. 	 0.512 1619. 0o469 656. 0.496 
1.247 0.130 	 ,0.51.3 620. 0.470 657. 0.497'0.126 2.447 1.853 1.106 	 0.944 1250. 0.946 678, 

0.470 658. 0.49h
)-0,123-- 2. ,6 -. 83 7.- .103- 1 Z45 U-0o43 -0.147 1251, 0,947 68C., .5 14 621. 
0,.120 2,.A06 1.622 '1.100 '1.247 0.944 0.124 IZBI. 0.947 681,. D.515 622. 0,471 1659. 0.499 
---=.'0 117 .23d4 . 8o04 . 1.097 4.248 O q44 0.121 1451. 0.947 6U . o. 16 622 , 0.471 660. 0,499 
0.11, 2.3 1 1.785 	 1.,094 1.247 0.943 0.110 1251. 0.'9437 683. 0,517 623. '0.47,e 660 0.500 
623. .0.,72 .66'1*. 0,50
.-0,111- 2.339 ....2.768-... 1..0V1 1.80 0.943 0.11'5 1252. 0.946 685. 0.1.8 
0.107 2.3114 1,.t49 	 1. d7 4.248 ,0.944 0,11111 1453. 0.948 686. 0.5'9 .624. 0.472 .662. 0.501 
0.101 2.260 1.,06 	 1.061 1.247 0*944 0.,|Ub 1254. 0.949 68e. 0.521 624. 0.472 064. 0.502 
0. 522 624. 0,473 665. .53
,,--0.098 .2230 -1.6055 .1.'0 78 - 1.249.. 0.944 .IU2 1254. 0.950 690. 625., 0.473 665. 0,504

,0,094 2.199 1.661 1.074 1.249 0.944 0.008 1255. 0.950 691. 0.523 

.0.091. 2.165 .136 .1.071 L.2!4 . 0.943 0.095 1455. 0.950 b92. 0.524 625. 0.473 
 666. 0.504
 




0.0de 2.0 4 1.551 1.00e 1.248 0.943 0.080 1Z56. 

-- 0*084-	 -106 [249 0.944 - 0,088 1256. 0. 51 694. o.526 626., 0,474 

0.951 695. 0.526 626. 0.474 669. 0.506
 
.-. o.079 2.015 . ,22 1.059 1,24s 0.943 0.o03 1257. 0.951 697. 0,527 627. 0.475 670. 0.507
 
1.248 0.943 0.0E3 1257. 0.952 6 e. 0.52U t27. 0.475 671. 0.506
 
..0.076 .954 1.476 1.056 1.248 0.943 0.U80 1257. 0.951 690. 0. 29 025. 0,475 672. 0.509

0.079 1.983 1.497 	 1.959 

0.077 1257. U.951 700. 0.530 6 ?9, 0.,76 673. 0.509
" .073 1.926 1.454 1,053 1,2:47 0.94 

-0.071 1.852--- 1 .42b .24b 
 /] -629. 

0.0b6 1.859 1.405 

. -- -- 1U51 I-	 0.943 0.u/5 1250. 0951 1. 0.531 0,476 674. 0.510 
1.046 1.250 0.944 0.070 1254. 0.949 702. 0.532 630, 0,477 674. O.5ll
 
.Ob,02 -- 1.814 .... 370 1.042 
 1.247 0.942 0.066 1251. 0.947 703. 0,534 631, 0.478 675. 0.511
 
0,059 1.7c6 1.334 1.039 1.245 0.9-1 0,063 1247. 0.s944 704. 0 b33 63 , 0.078 676. 0.512
 
1,41. 0.939 706. 0,534 633, 0.479 677. o.513
•0.056 . 1.710 1.291 1.036 1.247 0.943 0.060 

•0.053 1.661 1.1 55 I.033 1.247 0,943 0.057 1233. 0.933 707. 0.535 634. 0,480 676. 0.513

_0.050 _1.6o -1.21J - .0- 1.4o 0.91 0.U& 124 0.2 70. 0.b3b 634, 0.480 679. 0,514 
0.047 	 1.542 1.165 1.0 1 I 46 0.942 0.051 1211. 0.917 709. 0.536 635, 0.401 680. 0.515
 
.-045 .4 .75 1.115 1.025 1.246 0.94Z 0,049 1195. 0.904 710. 0.537 636. 0.401 601. 0.515
 
0.041 1.409 1.066 	 1,0 1 1.244 0.941 0,0 5 1178. 0.892 711. 0.538 637. 0.482 682. 0.516
 
712. 0.539 638, 0.463 683. 0.517
 
----0,037 .. 1.339 - 1,03 .1.017 1.246 . 0.943 0.041 115 6. 0.877 
 0.540 638. 0.483 '684. 0.515

•0.034 1.270 0.901 1.014 1.246 	 0.943 0.038 1139. 0.862 713. 

0.540 639. 0.484 685. 0.518
 
- - 0.912 --	 1--.011--- - .244 -- .0'942- - 0,35 . 1122. 0.849 714 .0.021 --- .20 ,4 ---

1.244 0.941 0.032 	 1102. 0,035 715. 0.541 640. 0.485 685. 0,519
•0,028 1.138 0,86] 1o008 

..... .... ... .... 	 28....  ... 

DATE 9-18-73 
V- PROJECT NUH8EH--VA353-ZI8A -.............
 
APO; INC. 
,-ARNOLD-AIR FORCE--STATION. TENN. -"----...... 
NASA/RI 0M9 SHUTTLE TEST 
PAGE-a 3 
------ GROUP-. f T "ALPHA-4COEL ALPHA-SECTOR ALPHA-PREOENO YAW'.... .-MACH NO- P(PSt4 -- .OE6R) POLL-MODEL 
r z. 1239 7.92 148.7 1321. 25,0l1 4.99 •30.00' 180.00 0 
•T-INF P-INF POl O-[NF U-INF RHO-INF ML-IF FEIFT- x Y X/L L
 
....---.(EG R)- PSIA)---PSIA') -- (PSA) (FT/SEC) (LUM/FT3) (LSP/FT-SEC) (FT-1) (1N) (IN) (IN)
'a 97.5 0.0163 1.3Zo 0.714 3835. 0.450E-03 D.b2E-o5 0.683E 06 4.52 0.0 '0.20 22.58
 
ZP1 PPI PPI/PO1 ZF2 PP PP2/PO Zl7 TT2 TT2/TO Twl 7Wi/TO 7W2 TW2/TO' TW3 TW3/TO
 
|- PSIA) -14)----SIA)----- -- (0EC R - (PEG R) (DEG R) (DEG R),
 
.-- 0.023 -.... 076 ---.0.815 --- 1,003 1.244-- 0.93 0.U27 1073. 0.812 716. 0.542 641. 0.485 686. 0.520 
0.020 1.016 0.770 1.000 1.245 0.943 0.024 1045; 0.791 717. 0.543 641. 0.485 687. 0.520 
..---. ----- -- 1.245 0.019 1010. 0.765 71e. 0.b43 642. 0.486 688. 0o5210,015 0.954 --.-0.743 0.995 0.9o3 

0.011 0.898' 0.680 0.991 ;.245 0,943 0.015 967. 0.732 719. .0.544 643. 0.487 68,. 0.5e1 
.---O.O0L -. 84g---- .3-,-4-. 37..-.246---.4929-----l ...... ,.-. 0.704. - 720. 0.545 644. - 0.487 689. - 5i2 







.. .. . .. - - -- - -- - -
.. ..... . . .

- -- . .. - - -- ..... 

..... .... ................ . . . . . .






,I~~~. . . . . ... .~ ... ..... . ........
... .
 
X. ........ .... ......
.  . 
 
-. . . ..-----.- ­
DATE X 9-18-73 -- - --- -----­
---.PROJECT NUPSER. VA353-218A ---................... ...­
--.,---ARNOLD ~A1R-FOACE- STA-ION, JEhNv 
NASA/RI OH9 5HUTTLL TFST
 
•-pAGE.A I . -.. . . .
. .. ... .

............GRCUP ...HOOEL._PACH No PO(PSIA). 1O(DEG A) ALPhA-140OEL ALPMA-SECTOR ALPHA-PRfEN~D PiOLL-MODEL YAW
 
I'i, 139 7.,!d 150.5 1341. 25.00 5.60 30.00 180.00 0
 
T-1KF P-lNF POl Q-INF U-11,F RhO-INF pu-lNF PC/F7 X Y XIL L
 
......(CE6 R) . (PSIA)--.(PSIA) -U(SIA) - (FUS5EC) 41.8M/FTJ (COP/P7-SC) (F7-1) (IN) (INI (IN)
 
97.s 0.0165 1.337 0,7 3 3835. 0.4558-03 0.252E-05 0.692E 06 2.26 0.0 0.10 22.50
 
ZPl PPI PP/POI ZP2 PPZ PPZ/POl ZT2 IT2 TTZ/7O TW1 7141/TO TW2 TW2/TO 3W3 Tw3 TO
 
. 4II- _(PSi.) - IN . . IS A). .. . (ix) (DEO 0| (DEG k) (DEG w) (DEG 9)­
541. 0.410 584. 0.442

-- 0.967 •--.0.999 ----0.747 .....1,947 -1.000 -- 0.748 0.971 1226. 0.928 547. 0.414 
0.932 0.9"7 0.746 1.91L, 0.$99 0.74a 0.936 1225. 0.928 549. 0.416 543. 0.411 585. 0.443 
o--.890 .....0.9 8 .. - 0.747 --.-1.878- 1.001 .0 749 U.902 1226. 0.928 551. 0.417 545. 0.412 587. 0.44 
0.862 I,000 0,7 9 1.842 1.002 0.751 Ob66 1226. 0.928 5b4. 0.419 546. 0.413 588. 0.44b 
,0.827-0.998---0.748-1.807-1-. o00-.0,749 .d.31 - 1226. 0.928 556. 0.421 54E. 0.415 •590. 0.447 
0.790 *0,997 0.748 1.770 1.000 0.750 0.794 122b. 0.9U0 550, 0.423 550. 0.417 592. 0.448 
-0.754 .. 0.997 ....4.748 .17J4 1.00 0.750 0.758 1226. 0.928 561. 0.424 552. 0.418 593. 0.449 
o.717 0.99u 0.147 1.697 0.999 0.749 0.721 Iz2b. 0.928 563. 0.4e6 554. 0.419 594. 0.45U
 
,-...068L . 0.996 .-0.748. . 1.661 1.001 0.751 0,b85 1226. 0.928 565. 0.428 555. 0.420 596. 0.451
 
0.644 0.995 0.747 1.624 1.000 0.751 0.04S 1226. 0.928 567. 0.429 556. 0.421 596. 0.452 
-0.60d -0.994 - 0.7.7 -. 1.8ba- -. 1.000 -0.752 -.0.612 1226. - 0.928 570. 0.432 557. 0.422 597. 0.452 
0.572 0.995 0,7.8 1.5b2 1.001 o.753 	 u.b76 1226. 0.928 b73° 0.434 558. 0.422 598. 0.452
 
.- 535 *- 0.992 ...0.746 .,515 . 000 o.752 0.!539 IE26. 0.928 576. 0.436 559. 0.423 599. 0.453 
0.499' 0.9 2 0.747 J.479 1.001 0,7b3 0°50.3 1226. 0.928 b70, 0.437 561. 0.425 600. 0..54 
0.455
 
---0.463 0.993 ...0.147 --- 1.443 . 0.998 . 1,51 0.467 1226. 0.927 580. 0.438 563. 0.426 b01. 
0.426 	 0.991 o.746 1,4UO I.O01 o.753 0.430 1U5. 0.927 582. 0.440 565. 0.427 602. 0.455
 
0*393 1 36. 0. 35 505. 0.442 568. 0.430 603. 0.4bb
-...

-0.389-1.ldl--0* 9.---1.369 1001-- 0.754 
 0.451
0.376 2.307 1.736 1.356 1.002 o.754 	 0.38V 1247. 0.943 58a. 0.445 570. 0.431 605. 

--.0.3S9 -- 4.208 - 3.151 .|339 I.008 .0755 OoJ63 1248. 0.944 b13. 0.464 590. 0.446 616. 0.466
 
o.323 4.016 3o063 1,3U3 1.008 0.755 0.327 1249. 0.945 6te. 0.466 591. 0.447 W.7 0.46b 
..0286--..901 .... 922 . 266 1.009 .. 0.756 0o'€ 0 1251. 0.946 618. 0.467 592. 0.448 617. 0.467 
Ie 9 1°007 0.754 o.253 l25,2. 0. 47 619. 0.468 594. 0.449 616. 0.16S
 
-- ,1.S--I.00O -- 0.755 0.1142 1253. 0.948 be1. 0.47o 590. 0.451 619. 0.4bb
 
1.207 1.006 0.754 0.d31 1253. 0.9413 623. 0.471 59V. 0.452 620. 0.4b9
 
.... ,17 1.007 0.755 0.221 1254. 0.9,48 624. 0.472 599. 0.453 621. 0.469
 
1o1 1 1.0U? 0.754 U.,'15 12b4. 0,949 626. 0.473 601. 0.454 021. 0.470
 
0.205 . 176 2.380 .1.185 1.007 0.755 	 0,e09 1254. 0.9.9 640. 0.475 602. 0o455 622. 0.471
 
0.19Y 	 3.130 2,347 1.119 1.005 o.754 0. o3 1254. 0,9.q 629. 0.476 604. 0.457 623. 0.471
 
0 4 7 0.458 623. 0.472
 
.1176 .. . .0 -0.755 .0.200 1254. 0.949 631. 605. 

- 0.196 -. 3.043 -- 2.319. 0,949 632. 0.476 606. 0.459 624. 	 0.472
0.191! . 3.0b4 2.299 1.172 1.006 0.755 	 U.190 1455. 

0.193 1255. 0. 49 634. 0.480 608. 	 0.460 625. 0.473
"--01189 3.038 2.280 1.169 1,005 0.7b4 

0.185 3,011 2.eb1 1.105 1.004 o.754 	 0.189 .1255. U° 50 636. 0.481 bO5. 0.461 625. 0.471
 
0.183 2.993 2,247 1.163 I.004 0.7b4 u.187 1i56. 0.950 637. 0.402 611. 0.462 626. 0.414
 
0°.180 2.977 2,.235 1.160 
 1.005 0.7Eb 0.164 1256. 0.950 639. 0.483 612. 0.463 621. 0.474
 
.--0.178--2,96V-2.223.- -1.158 1.001 0.7b 0.182 1i5b. 0.950 641. 0.485 614. 0.464 627. 0.474
 
0.175 2,943 2,211 1.155 1.001 uo75 0.119 1456. 0.950 642. 0.486 615. 0.466 628. 0.475
 
.---0,172 • 2925 2,19d 1,152 I°001 0.752 0.176 
 1256. 0.950 644. 0.487 617. 0.467 029. o.475
 
0,169 2o51e 2.169 1,1 9 1.001 0.753 o.173 1256. 0.950 646. 0.488 610. 0.468 bag. 0.476
 
.,--0.107- 2.898 •2.180 1.147 1.000 0,153 0.171 
 1256. 0.950 b47. 0.49Q 6"0. 0.469 630. 0.477
 
621. 0.470 631. 0.477 
' _ 0 161 ---- 0 -- 8 -- 1.141.--- 1.000 --- 0.753 . 0.165 " 56. 0.950 650. 0.492 623. 
0.164 k.880 2.109 1.144 1.000 o.753 	 0.16b 120. 0.950 649. 0.491 

0.471 631. 0.477 






~--- VA353-218A 	 .PROJECT NUVVER ...
~APO, INC. 
-ARNLD AIR FORCE -S T ATON-TENN.- -
NASAIRI 0q9 SHUTTLE TEST
 
S-PAbg - 2. ...
 
P -------....... ACK NO-- RO(PSIA) T0(OEG ) ALPHA-MOEL ALPHA-SECTOR ALPHA-PREBEND OLL-MODEL
GROUP--- MODEL. YAW
 
13. 139 7.92 149.5 1322. 25.01 4.99 30.00 180.00 0
 
"T-IN F P-INF POI --lNF U-INF WHO-INF PU-INF FL/FT X Y XIL L
 
... . DEG R) .. (PSIA) .. (PSIA) (PSIA) (FT/SEC) (LBiM/FT3) (LBM/FT-SEC) (FT-r ) (IN) (IN) :IN)
 
97.0 0.0163 1.321 0.717 3837. 0.452L-03 0.253E-05 0.686E 06 2.26 0.0 0.10 22.b8
 
'°ZPI PPI PPI/PO] ZP2 PP2 PPE/P01 ZT TT2 TT2/70 Tw1 TWI/TO TW2 TW2/TO TW3 TW3/TO
 
(PSIA)----	 (050 R),-(N)-(PI(IN) ... (II) 	 (DEG R) (DEG R) (0EG R) 
.- 12 --.- 2.831 -----. 133 .,132 -0.999 0.752 0.156 1 58. 0.951 654. 0.494 625, 0.473 632, 0,478 
0,150 2.813 2.119 1.130 1.000 0.7b4 0.154 1 56. 0"952 65S. 0.496 627. 0.474 633. 0.479 
. 0,146 -- 2.7 0 -2*100 -1.1 6 1.000 0.753 0.150 1Z58, 0.951 657. 0.496 628. 0,475 634. 0.479 
0.142 2.766 2.U84 1.122 0. "9 0,753 0.146 1258. 0.951 6je, 0.498 630. 0.476 b34. 0.479
 
,-0.139-2,72 -2.065 -- 1.119-..0.599 -- 0,7b2 0.143 1259.-- 0.951 -660. 0.499 631. 0.477 63.. - .4d0
 
0.135 2.716 2.047 1.115 1,OOu 0,754 0,139 1259. 0,952 661. 0.500 632. 0.478 636. 0O,8U 
----0.132 ----2.689 ....2.026-- 1.112 1.0o0 0.754 0.13b 1259. 0. 52 663. 0.501 633'. 0.479 636. 0.461 
0.1118 2,6b1 2.004 l.108 U.998 o.752 0.132 1260. 0.952 064. 0,b02 635. 0.480 637. 0.481 
.--0124 - -2.LJ - - 1.987 -- 1.104 0.909 0.7b3 0.128 1260. 0*952 666. 0.503 636. 0.481 637. 0.482 
O,1iEO 2.610 1.90a 1.100 1.001 0.75b 0.124 1261. 0.553 667. 0.505 637. 0.481 638. 0.482 
-0,116--.2.578-1.943-1.056---0.999-0.753--0.12U -1261, -- 0.953 -- 59.~ 0.506 638,.- 0.482 . 639. 0.443 
0.113 2.550 1.943 1.093 0.098 o.753 0.117 1262. 0.954 671. 0.507 640. 0.483 639, 0.483
 
.0110---.2.518 -- 1.897 1,090 0.999 o.753 0.114 le62. 0.954 612. 0.bOs 64Lo 0.4B4 640. 0.484
 
0.107 2.406 1.873 1.087 0. 99 0.752 0.111 1562. 0.954 674. 0.b09 642. 0.485 641. 0,4b4 
=0.103 1.851 0.996 0."55 0.486 0.48b---.2.4S5 .--- 1,O083 0.751 0.101 1263. 675. 0.b10 643. 641. 

0.100 2.4 5 1,8jo 1.080 0. 96 o.7r52 0,1g 1264. 0.955 677. 0.512 645. 0.487 642. 0.48b 
,-.U97--2.391 - 1 UO05 -- 1.077 -U .996-- o.752 0.i10 11I64. 0.955 -679. 0.513 .. 645. 0.488 643. 0,48 
0.093 2.3b7 1.779 1.073 0. 99 0.75 0*097 1264. 0.956 6 O, 0,514 " 647. 0.469 643. 0.466
 
,0.090 2,322 -1.753 -1.070 0. 95 o.751 0.094 1205. 0.956 682. 0.516 64F. 0.490 644. 0.487
 
0.080 2.207 1.7a 1.0b6 0.097 0.7b2 0.UsU 1266. 0.957 6b4. 0.517 669,. 0.41)0 645. 0.4U7
 
e -0.082 -- 2.251 1.]700 .-... ,02 -0.997 o.753 0,000 1267. 0.958 686. 0,b18 650. 0.491 645. 0.4a8
 
0.079 2.216 1.012 1.059 0.996 o.751 O.U83 1,67. 0,9b8 667. 0.520 651. 0.492 646. 0.488 
:0.076--2,1 2-1 .646--1.056 -- 0.997 . 7bl 0.080 1268, 0.950 68;. 0.b2l 652. 0.493 647. 0.489 
0.012 2.145 1.619 1.052 0.997 o.753 0.076 1269. 0.959 691. 0,622 653. 0.494 647. 0.469
 
0.h 2.105 1.56b9 1.049 0.997 o.753 0.073 1270. 0,900 693. 0.524 654. 0.494 648. 0.490
00 
0,055 e.0to 1.560 I.,0 5 0.59b U.752 0.069 1271. 0.960 695. 0.525 665. 0,495 649. 0.49o
 
'0.062 -2,020 -1.525 1.042 0.99b o.751 0.06b 1272. 0.961 696. 0.526 656. 0.496 649. 0,491
 
0.059 	 1,9e5 1.500 1.039 0.996 0.753 0*ub3 1272. 0.962 69a. 0.b28 657. 0.497 650, 0,491 
. 1.037 1,73. 65V. 650..,-,0,050--I.9 -7--.70- -- 0.997- -0,75.3 -- O.QOl 0.9b2 700. 0,b29 0.497 0.492 
0.054 1,. 7 1.440 I.004 0. 95 0.751 O~ub8 IVl3, 0,962 702. O~b3O 659. 0.490 651. 0.4S,2
 
---0.050 1,8a8 1.410 .1.030 0.997 0.7b3 0.Q54 1274. 0.963 703. 0.53Z 660. 0.499 652. 0.493
 
0.047 i.807 1.319 1.027 0.997 0.75J 0.051 1274. 0.963 705. 0,533 661. 0.499 652. 0,493
 
.- 045 -- 1.705 •-1.347 - 1.025 U.997 0.753 0.O49 1273. 0.962 707. o.534 662. 0.500 653, 0.493
 
0.042 1.7 0 1.314 1.022 0.995 0.751 0.046 1271. 0.961 708. 0.535 663. 0.501 bb3. 0.494
 
-1.2 3 	 U.
-0 038 - 1 8 - -1.018 0 997_ 0.753 , .0 ,42 1267. 0.9" 8 710. .b36 663. 0.501 
654. 0.494
 
0.034 1.661 1. 4b 1.014 0.5q9 0.754 0,038 1259. 0.952 711. 0,638 664. 0.502 655. 0.495
 
0.031 --.1.59L . 1.U2 1.011 0.991 0.753 0.035 1246. 0.942 713. 0.539 665. 0.503 65b. 0.49b
 
0.027 1.5 0 1.164 1.007 U.998 0.753 0,031 1229. 0.926 714. 0.b39 666. 0.503 656. 0.49b 
,0.0,!3 .. 1.4G55 1.090 1,.003 0.999 0.7b4 O.u27 1203. 0.908 715. 0.540 666. 0.503 656. 0.496 
0.01!0 1.368 1.032 1.000 0.998 o.753 0.024 1169. 0.683 717. 0.b4l 066T. 0.504 657. 0.496
 
:-016. -1.279---0965-0.Q96 - --U.999 0.753 0.020 1134. 0.857 718. 0.b42 668. 0.504 658. 0.497
 
0.013 1.104 0.901 0.993 0,999 0.754 0,017 1101. 0.832 7e0, 0.543 669, 0.505 650, 0.497
 
.... ... .. ........
.  . ...... 3
 
II 
DATE x 9-18-73 
---PR0JhCT NUMBER -VA353-'21UA 
ARO. INC. 
,-ARNO0L-AIR -FORCE-STAT -T N E - .ION.. . . 
NASA/RI OH9 SHUTTLE TEST 
----PAGE. .3 -. -. .---- .-- ..--.. .. ... ... ... .. . 
--- C-----GUP- -JMQpEL - -ACH.@O -.P0PSIA)- TOW6 RI ALPhA-0ODEL ALPhA-SECTOR ALPHA-RREeEND ROLL-MODEL YAW 
13. 139 7.92 149.4 1324, 25.0! 4.99 30.00 180.00 0 
7-ItF P-INP 1 INF U-t HHO-INF PUINF E/FT x Y X/L 
---------(-DEGR) ---. (PSIA) -.--PSIA;. (P$]A) -(FT/SEC) (LBM/FT3) (LI*/FT-SEC) (FT-1) (IN) (IN) (JIN) 
97. 0.0163 1.326 0.717 3840. 0.451E-03 0.253E-05 0.684E 06 2.26 0.0 0.10 22.bS 















































. . . . . . . . . . . .. . ...--. . . .. . .. .. . . . . . . . . . .. .----. . . . .. .-- 

-- - - - - -- ... ... ... ... ....... ....... .... ... ... ..
 ... ... ... - - - -- .. 
















4-ARNOLD-AIR FORCE STATIONt-TEN .. .... 
NASAIRI 0P9 SHUTTLE TEST...
 
---- - ------...
GROUP MObEL -PACH NO POCPSIA TC(DEG R) ALPhA-MCOEL ALPhA-SECTOR ALPHA-PREBEND POLL-MODEL YAW 
14. 139 7o9e 150.3 1330. 15.44 14.56 30.00 180.00 0 
__ T-INF - 0 - F UIF - K -INF AE/FT" x"• Y X/*L L' 
----.-.- (DEG Rl -- (PSIA) - (PSIA) .(PSIA) FT/5EC) (LdM/FT3) (L6V/FT-5EC) (FT-1) (IN) (IN) L (IN)
98.2 0.0164 1.334 0.721 3848. 0.451E-03 0.25&5-05 V.683E 06 6.77 
 0.0 0.30 22.58
 
. --. -. ­. .	 . ..... . ....... 

.... 
Zp1 PPI PPl/P01 zfP8 PP2 PPS/POl Zil! IT8 TT2/T0 lwl TWI/TO 
 7W2 TW2/TO Tw3 TW3/TO
 
,.- (IN) (PSIA -. _ --- - . 11 0 DEC, A)_- . DEG R) - (DEG A) (DEG Rl - . 41N) 4PSlA)-- -.. . -­
;--1.189 - 1.191 - 0.892 - 2.109 1.317 -0.98 7 1,193 1224. 0.920 514. 0.386 S43. 0.409 565. 0.425
1.106 1.168 0.591 2.148 1.316 0.987 1.172 1223. 0.920 515. 0.387 544. 0.409 566. 0.425
,--1,134 . Id5 ....0,890..-..d.114 - 1.315 0.988 1.138 1Z23. 0.Y20 S16. 0,388 544. 0.409 
 566. 0.426
 
1 	099 1 1 3 0 8 9 2 079 
 1 3 1 2 0 .8 1 1 103 1 23 . 0,980 517 . 0 389 544 . 0 .09 566 . 0 426
 
, I--1 008-- ] *12- 0.890 -- 2.042 -.. 1.3 10 - ---~s I U60 . 1223. 0.919 51a. 0.390 . .545. 0.410 567. U.426
1.08d 1.179 0,d8a 
 2.008 1.308 0.9b5 1.034 1223. 0.919 520. 
 0.391 546. 0.410 567. 0.426
 
-.0.993 .. 1.174 .Obb -.. 973 - 106 0. U4 0.991 1c23. 0.920 521. 0.392 546. 0.410 567. 0.426
0.955 1.174 Odd6 1.935 1.305 0.984 0.959 1223. 0.920 522. 0.393 546. 0.411 568. 0.427
,,0.919 .. 1.174 0.B57 ----1.099 1.305 0.98b 0,V23 1222, 0, 19 524. 0.394 547. 0.411 558*. 0.4,!7
0.883 1.518 1.147 1,003 1.303 0.985 0,b87 1229. 0.924 54S. 0.395 547. 0.411 
 568. 0.427
 
, -- 0.866 --2.457 .. 1.84 .1 86 . 303 -__0.98h .b70 1230. 0.925 527. 0.396 547. 0.412 568. 0.427
0.854 3.965 3.014 1.634 1.296 U.9U5 
 0,bs5 1,31. 0.925 542. 0.407 552. 0.415 570. 0.429 
="0.015 3.924 -2.,135 1.798 1.294, 0'.984 0,b28 1231. 0.925 543. 0.408 552. 0,415 571. 0.429
0 	7 4 3 859 .935 1 76 4 l 293 0 983 0.788. 1231. 0,925 5 5 . 0 409 553 .
 0 	41 6 571 . 0 4 9
 
__--1 748 -3.785 -2 .d79 1,72R- 1.292 0.983 "o.lb2 1231. 0.925 546. 0.410 553. 0.416 S71. 0*429
 0.711 3.712 2.d25 1.6 1 1.292 0,9 3 0.115 1231. 0.925 
 547. 0.412 554,. 0.416 571. 0.429
 
.-0.676 -3.633-- 2.7651 1.656 .... .2q3' -0.984 O.bmO 1430. 0.925 549. 0.413 554. 0.416 571. 0.420 6 0 3 552 2 ./03 l.6 0 0.98 3 1 30 .f 1. 91 0.b 4 0 .25 550 . 0 4 14 55 4 . 0 417 57 2 . 0 430
 
,-0.604 3.472 2.644 1.564 1.290 0.980! 
 0.b08 1230. 0.Y24 552. 0.414 555. 0.417 572. 0.43o
0.568 3o387 2.560 1.548 1.288 0.981 0,5/2 1230. 0.924 553. 0.415 555. 0.417 572. 0.43o
 
.-/053--3.298...2.513 -1.512 -1o 86 
 0.952 0.b36 1231. 0.925 554. 0.416 555. 0.417 
 572. 0.430
 
0.496 3.207 2.444 1.476 1.287 0.981 0.500 1230. 0.9 4 S56. 0.417 555. 0.417 573. 0.430
 
.,-0.4b0 ....3 , ..- .2o3 05.- 1.440 ---1.285 .. 0.979 - 0.4b 1230. 0.924 557. 
 0.418 5b6. 0.418 573 . 0.430
0.424 3.006 2.292 1.404 1.28b 0.980 0,4?b 1231. 0.Y25 550. 0.419 556. 0.418 573. 0.430
.0.388-_.. 2.909 -o2.217 1.365 1.287 -	0.981 0.392 1231. 0.925 560. 0.421 556. 0.418 573. 0.430
 
1.332 1.208 0.982 0,355 1232o 0,526 561. 0,42 557. 0.418 573. 0,430
 
.... . .. 1.296 1.290 0.982 0.320 1Z33, b62. 557. 0.419 573.
0° 27 0.423 	 0.430'
 
1.212 1.Z91 0.984 0.296 1434. 0.927 564. 0.42 557. 0.419 
 573. 0.430
 
----' _130b.- 0.S85 ... O. 86 1235. 0.928 565. 0.425 558. 0.419 573. 0.430
1.2b7 1.311 0.984 0.48L12I35. 0.928 566. 0.425 558. 0.419 573. 0.4.11 
....... l.b4 1.318 .0.9d3 0.d78 1235. 0.928 566. 0.427 559, 0.420 573. 0.431
 
1.2 1 1.319 0.980 0.47t5 123b. 0.927 56S. 
 0.427 559. 0.42U 573. 0.430

.0 .26d 2.340 1.737 l.,248 1.320 O.580 0.472 1234. 0.927 570. 
 0.426 559. 0.420 573. 0, 30
0.265 2.,0 1./,14 1.245 1.317 0.979 'O.d69 1234. 0.927 57a. 0.429 560. 
 0.420 574. 0.431
 
.-0.262--2.304--1.714 
-- 1. 42 - 1.316-- 0.979 O.166 1234. 0.927 573. 
 0.430 l 560. 0.421 574. 0.431
 0.250 
 2,E O 1.706 1.440 1.314 0.979 0O.264 1234. 0.427 574. 0.431 560. 0.421 574. 0.431
 
..- 0.257 - 22 ,! 1.696 1.237 1.310 0,97U 0 .O,61 1234. 0.926 575. 0.432 561. 0.421 574. 0.431
0.254 	 2.255 1.687 1.234 1.300 0.970 0.,58 1234. 0027 577. 0.43S 561. 0.422 574. 0.431
21 --..- .1.231.- 1.307- 0.980 0.255 1234. 0.927 578. 0.434 562. 0.422 0.431
2.242 _... 680 574. 
0.a48 2.230 1.674 1.228 1.304 0.079 0.d5d 1235. 0.987 579. 0.43b 562. 0.422 
 574. 0.431
 
. 2 --,1,.6 - . ; __130__.,99 
-O.,5O 12I35. 0.927 580. 0.436 
 563. 0.422 575,.- 0.431
0.242 2.202 1,6b5 
 1.422 1.301 0,960 0, 46 1234. 0.927 502. 0.437 563. 0.423 575. 0.432
 
----. --. . .	 3 3--- --.-.- -------- ....... .
 
DATE - 9-18-73 
---PROJECT hUPBLR V4353-214 ... . .. 
ARO, INC. 
-APNOLO-AIR FCRCE.STAT-ION.-TFNN---
NASA/Rl MP9 SHUTTLE TE51 
....PAGE-z 2 . ... . ..... . . . ... 
, .... _6RCUP -. MODEL . VACH NO PD(P$IA) TC(CE6 R) ALPhA-PODEL ALPhA-SECTOR ALPHA-PREBEND rOLL-MDDEL YAW 
14. 139 7.92 149.3 1332. 10.44 14,5b 30.00 150.00 0 
"''T-IKF P-INF POI O-INF U-IhF HHO-INF PL-1NF AE/FT x Y X/L L 
-"----.. .....(DEG A) (P 5A) - .(PSIA) . P 5A) FT/ 5C) (LBM/FI3) (LEM/FT-SEC) (FT-11 (IN) (IN) (IN) 
98.3 0.0163 1.3L5 0.716 3851. 0,448E-03 0,2555-05 0.677E 06 6.77 0.0 0.30 22.58 
ZPI PPI -PPI/Pol Z2 PPZ -PP2/P01 ZT2 T2 12/0 TWI Twi/TO TW2 TW2/7O Tw3 TW3/TO 
,-(I---5-). .. . (IN) ... (PSI41 - (111) IDEG k) (DEG R) (DEG R) IDEG R) 
---0.240 ...2.187 -..1.650 1.220 1.298 . 979 0.944 1235. 0.027 583. 0.438 563. 0.423 575. 0.432 
0.237 2.174 1.639 1.217 1.d97 0.979 0.141 1235. 0.927 504. 0.439 564. 0.423 575. 0.432 
---.0.233 ...2.159 .....1.632 -..1213 -. 1.296 0 ,980 0."37 1235. 0.927 585. 0.440 564. 0.423 575. 0.432 
0.230 2.147 1.625 1.210 1.295 0.900 0.234 1235. 0.927 5e7. 0.440 565. 0.424 576. 0.432 
.- 0.228---2.132-.1.616 --­ 128.. 1,292 -- 0.979 ­ 0.232 1235. 0.927 see. 0.441 565, 0.424 576. 0.432 
0.225 2.119 1.bUa. 1.?05 1.293 0,981 0.429 1236. 0.928 beg. 0.442 565. 0.424 576. 0.432 
r'"0.223 .....2.104.. 1.5 9 - 1.203- 1.2ag. 0.960 0.2Z7 1 36, U.928 590. 0.443 566. 0.425 576. 0.432 































1-0.21 I-2.047-----1.5b7--1.191 .,89.- U.980.-- 0.215 1237, . 0.928 595. 0.447 S67, 0.426 577,. 0.433 































.=0202 ....1.986 --- 1,5I0 .1182 1.491 -. 0,81 0.206 1237. 0.929 600. 0.450 569. 0.427 577. 0.434 
0.199 1.914 1.500 1.179 1.293 0.982 0.203 1238. 0.929 601. 0.451 569. 0.427 578. 0.434 
--­0.197- 1.961-1.469. -1o .17 1.Z93 .9*81 . ,ul 143H. 0.929 6U2° 0.45,! 570. 0.428 578. 0.434 
0.194 1.949 1.479 1.174 I,2y5 0.982 0.1 6 1236. 0.929 603. 0.453 571. 0.428 578. 0.434 
,,--0.192 .. 1.934 '. .4b7 1.172 1.295 0.982 0,i9t 1238. 00 30 604. 0.454 571. Q.429 578. 0.434 































,-0.180-- 1.873 ..-.-. 1.415 -. 1.100 1.299- 0.981 .0104 1240. 0.931 bo0g. 0.457 572. 0.430 579. 0.435 
0.177 1.859 1.4U4 1.157 1.300 O,981 0.181 1240. o.931 61o. 0.458 573. 0.430 579. 0.435 
,,.014.1.838 1.387 I*I64 1.3u2 '0.984 0.178 1240. 0.Y31 611l. 0.459 573. 0.430 579. 0.435 
0.110 1.818 1.371 1,1 0 1.301 0.981 0.174 1240. 0.931 612. 0.459 574. - 0.431 579. 0.435 
0.1o6 1.7 9 1.357 1.148 1.302 0.982 0.172 1241. 0.931 613. 0°4 0 574. 0.431 579. 0.435 
0.1114 1.760 1.J41 '1.144 1.305 U.983 0.168 1241. 0,032 614. 0.461 574. 0.431 580. 0.435 
--. 0.b ....1 Ilb.I-e -. 3 1.141 -­1.3U5 0.963 0.165 1241. 0.932 815. 0.462 574. 0.431 580. 0.435 
0.158 1.735 1.307 1.138- I.300 O.9d3 0.16e 1242. 0.932 616. 0.463 575 0.432 580. 0.435 
.-0,155 1.710 1.287 1.135 1.304 0.981 0.159 1244. 0. 32 617. 0.463 576. 0.432 5800. 0.435 
O.Ibi l.b~b 1,e07 1.133 1,305 0.981 O.lb1 1242. 0.933 61e. 0.404 576. 0.432 5800. 0,4jb 
0.150 1.605 1.252 1.130 1.30b 0.982 0,154 142. 0.933 620. 0.465 576. 0.433 580. 0.436 
0.147 1.643 1..35 1.127 1.307 O1981 0.1t1l 1243. 0,933 be1, 0.466 577. 0.433 581. 0.436 































0.137 1.549 I.Ibi 1.117 1.308 0.980 0.141 1244. 0.934 6 5, 0.469 578. 0.434 Sal. 0.4J7 
-1--013.. ,525 1.143 1.115 1,30d 0,980 0.139 1244. 0. ,34 626. 0.470 579, 0.434 562. 0.437 
0.132 1.505 1,1e8 1.112 1.309 0.981 0.136 1245, o.935 6427. 0.471 579, 0.435 582. 0.437 
.-0-3-1,0-1-,13-.,1 .,310 .0,082 c.134 1245. 0.935 626. 0.471 579. 0.435 582. 0.437 
0.127 1.463 1.096 1.107 1.309 0.981 0.131 1245. 0.935 629. 0.472 580. 0.435 582. 0.437 
... ......... ... 
.... .. . . 
. . 
s"DOATt = 9-18-73 
PROJECT hUwEP- VA353-218.A 
ARO, 1NC. 
-ARNOLD AIR. FORCE -STATIONf-TEN. ...----- -
S NASA/RI ,---PAGE.-3 Cr9 SHUTTLE TEST ... .. 
--.-------- -GROUP - MODEL MACH NO PO(PSIA) TO(OEG H) ALPHA-MCDEL ALPHA-SECTOR ALPHA-PRE8END POLL-MODEL YAW 
t 14. 139 7.92 150.3 1332. 15.44 14.56 30.00 180.00 0 
T-INF 














































T2 TT2/0 Tl. 








0.125 .... 1.437 .. 1.071- --­1.105 . 1,308 0.080 0.19 1245. 0,935 630. 0.473 580. 0.435 562. 0.437 
0.122 1.419 1.063 1.102 1.310 0.961 0.12b 1246. 0.936 631. 0.474 580. 0,436 583. 0.437 
0.119 -.-. 1.3s8 -- 1.047 .. 1.099 1.310 0.921 0.123 1246. 0.936 632. 0.474 581. 0.436 583. 0.438 
0,117 1.317 1.031 1.097 1.311 0981 
-0.114-I1.353 -­ 1.013--.).094.-..1.310 -.-0.981--





























-- .0.108 1.3u9 0.919.. 1.088 1.310 0.980 0.112 1246. 0.935 636. 0.477 582. 0.437 584. 0.438 
0.105 1.1 1 0.891 1.085 1.310 0.980 0.109 1244. 0.933 643. 0.482 585. 0.439 585. 0.439 
0.103 -- 1,182 -. 0.884 -- 1.083 1.312. 0.981 0.107 1243. 0.933 644. 0.483 585. 0.439 585. 0.439 
0.100 1.168 0.873 1.080 1.312 0.981 0.104 1241. 0.931 645. 0.484 586. 0.439 585. 0.439 
-0.o98..--..1150 --­ 0.8S9--.078 -­ 1.310---- 0.979 -. 0.102 1 38. -- 0.929 - 646. 0.484 586, 0.440 586. 0,439 
0.095 1.122 0.846 1.075 1.313 0.982 O.V99 1 36. 0.927 647. 0.485 586. 0.40 586. 0.439 
- 0.093 -- 1.113 - 0,833 -.- 1.073 1.313 0.9b4 0.097 1233. 0.925 647. 0.486 587. 0.440 586. 0.440 
0.090 1.093 0.617 1.070 1.314 0.983 0.094 1228.- 0.921 64e. 0.486 587. 0.440 586. 0.440 




1.043 u.779 1,065 
1.016--0.7b0-l,.61.-U-1.319--





























































































.­ 0.065---.0.843---0.b30 -1-1.045.-- 1.472 - 1.100 0.U69 1130. 0.854 657. 0.493 591, 0.443 5s9. 0,442 
0.061 0.814 0.608 1.041 1.593 1.189 0.065 1119. 0.839 65a. 0.493 591. 0.443 589. 0,442 





















































































































































- 0.021 ..0.484 0.261 1.001 3.781 2.823 0.0U2 872. 0.654 669. 0.b02 596. 0.447 593. 0.445 
0.018 0.466 0.348 0.998 3.932 2.933 0.022 854. 0.641 610. 0.503 596. 0.447 593. 0.445 
0.015 .... 0.450 . 0.336 0.995 4.048 '3.02e 0.019 836. 0.627 671. 0.503 597. 0.448 594. 0.445 
0.013 0.436 0.325 0.993 4.088 3.050 0.01u? 819. 0.615 672. 0.504 597. 0.448 594. 0.446 
.­ 0009----4----00--021.3---0.989- .4.106 -- 3.06 0.U3 800. 0.600 672. 0.504 598. 0.448 594. 0.446 
3.008 0.40d 0.304 0.988 4.112 3.067 O.012 779. 0.584 673. 0.505 598. 0.449 594. 0.446 
------.....  . .......- .... 3 5 
-----
DATE = 9-18-/IJ 
,--PROJECT NUPBER-.VA353.218A -------------.................--.. 
ARO, INC. 
-ANOLD- AIR STATION-TLhN..- - -.FORCE- -
NASA/RI 0H9 SHUTTLE TEST
 
,-PAGE . : .4 . . . . . . . . . . .. 
------GROUP---MODEL---- .U.ACH NO-.. PO(PSIA)- TOCDEG R) ALPHA-MODEL ALPHA-SECTOR ALPHA-PREBEND ROLL-ODEL YAW 
14. 139 7,92 lbl.O 1333. 15.44 14.56 30.00 180.00 0 
T-INF P-INF Pul C-INF U-INF HHO-INF NU-INF RE/FT Y  X/L L 
OED R-.---(PSIA)----.PS1A)- ----- -IPSIA) - 4FT/SEC) . CLHM/FT3) . (LBM/FT-SEC) (FT-I) (IN) (IN)(IN) 

98.4 0.0165 1.341 0.745 3853, 0.453E-03 O.255E-05 0.685L 06 6.77 0.0 0.30 22.58
 
ZP1 PP1 PPI/PO1 zP PP2 PPZ/POI ZT TTZ TTZ/TO TW1 TWI/TO TW2 TW2/TO Tw3 Tw3/To
 
IN' P-6 I ___IN)--PSIA)-- ---- - 4Ih) -.- -COLO P) (003 R) (DEG R) - *-DLO R) 
0007.0r330- ----0,246-----0.987-....4.105 ....3.061. 0.011 748. 0.561 680. 0.510 601. 0.451 597. 0.448
 
. . . . - -- - . . - - - . . .- ... . ..







_ ...... ... .... 
­





DATE = 9-18-73 
PROJECT NUM1ER. VA353-218A 
ARO, INC. 
,-ARNOLO-AIR FORCE-STATION,-TLNN.- .... ... 
NASA/R O9 SHUTTLL TEST 
P.--AGE - -
- GROUP --MOO L . MACH NO POCPSIA) TO(DEG R) ALPhA-MODEL ALPMA-SECTOR ALPHA-PREHENO POLL-MODEL YAN 
15. 139 1.92 153.9 1336. 15.44 14.56 30.00 180.00 0 
1-INF P-]NF 































zPI PPI PP1/P0l ZP2 
















19 -.­--.. 1.209 -0.8d4 ..-- 2.176 1.339 0.979 1.200 1230. 0.921 513. 0.384 542. 0.406 557. 0.417 
1.177 1.207 0.683 2.157 1.339 0.979 1.181 1230. 0.921 514. 0.385 543. 0.406 558. 0.417 
-...142.. - 1.209. 0.885 .2.122 1.33? 0.919 1.146 1230. 0.921 515. 0.386 543. 0.406 558. 0.418 
1.107 1.207 0.86 2.087 1.337 0.991 1.111 1230. 0.921 517. 0.387 543. 0.406 559. 0.418 
,-.1.072 -'1.204.- 0.d85- 2.052 --­ 1.333- 0.960 - 1.Ul 1230. - 0.921 - 518.. - 0.388 - 54-. 0.407 - 560. 0.419 
1.037 1.204 0.881 2.017 1.330 0.960 1.041 1230. 0.921 519. 0.389 544. 0.407, 560, 0.419 
- 1.000 .--.. 20 I..- 0.889 - 1.9O 1.329 0.981 1.UO4 1230. 0.921 521. 0.390 544. 0.407 561. 0.420 
0.964 1.201 0.688 1.944 1.327 0.9de 0.90o 1230. 0.921 522. 0.391 544. 0.407 561. 0.420 
0.929 ..-. 1.2U0 0.859 1.909 1.324 0.9d1 0.933 1230. 0.921 524. 0.392 544. 0.407 562, 0.420 
0.693 1.196 0.149 I.d73 1.323 0.992 0.897 1230, 0.921 525. 0.393 545. 0.408 562. 0.421 































0754 1.190 0.889 1.734 1.313 0.981 0.158 1230. 0.921 531. 0.397 548. 0.409 563. 0.422 
-0.718 - 1.18/ - 0.O6 . 1.698 1.312 0.901 0.722 1230. 0.921 532. 0.398 547. 0.409 564. 0.422 
0.682 1.543 1.155 1.662 1.313 0.9B3 0.b86 1238. 0.927 534. 0.400 547. 0.410 564. 0.422 
---. 602 --­ 4.217 .--.171--..- .42 .1.309-- 0.984 0.bb6 1240. 0.928 - 550. 0.412 553, 0.414 568.. 0.425 
0.627 4.180 3.132 1.607 1.307 0.984 0.631 12J40. 0.928 552. 0.413 553. 0.414 568. 0.42s 
- 0.b91 . 4.Ood - 3.063 . 1.571 1.305 0.9d3 O.b9 1240. 0.928 553. 0.414 554. 0.414 567. 0.425 
0.555 3.9b2 2.985 1.535 1.304 o.983 0.559 1240. 0.928 554o 0.415 554. 0.415 567, 0.424 
---.0.519 -3.8.32 - .2.8837 -- 1.499 1.302 0.9B, 0.b23 1240. 0.928 556. 0.416 55. 0.415 567. 0.424' 
0.483 3.691 2.783 1.463 1.303 0.982 0.487 1240, 0.928 557, 0.417 555. 0;416 567. 0.424 
;,-0.447.--- .3.534- 2.b6&--.- 1;427 .-­ 1.302 -. 0.982 - 0.451 1240. 0.928 . 555. 0.418 55b. 0.416 566. 0,424 
0.412 3.305 2.543 1.392 1.301 0.953 0,416 1240. 0.928 - 560. 0,419 556. 0.416 566, 0.424 
1.356 1.301 0.983 0.J80 1241. 0.929 561. 0.420 557. 0.417 566. 0.424 
1.320 1.300 0.981 0.344 1241. 0.929 563. 0.421 557. 0.417 566. 0.424 
. . 1.284 1.,.d - 0.982 0.208 124?. 0.929 564. 0.422 558. 0.418 588. 0.424 
1.258 1.300 0.9d4 O.282 1242. 0.930 566. 0.423 558. 0.418 566. 0.4P4 
-. ....... ..... 1.2s3 - - 1.2? - 0.903 0.271 1242. 0.930 507. 0.424 559. 0.418 .. 566. 0,424 
1.249 1.25 0.982 0.273 124?. 0.930 568. 0.425 555. 0.419 566. 0,424 
..... ..... . 1.246 1.294 0.982 0.270 1242. 0.30 570. 0.426 559. 0.419 566, 0.424 
0.23 2.507 1.904 1.243 1.293 0.982 0.267 1242. 0.930 571. 0.427 560. 0.419 566. 0.424 
0.26U ... 2.473 1.d81 1,240 1.294 O°.S4 O.64 1242. 0.930 572. 0.428 560. 0.419 566, 0.424 
-
0.258 2.445 1.880 1.238 1.292 





















0.252 2.403 1.8.1 1.232 1..S0 0.9d3 0,456. 1243. 0.930 516. 0.431 561. 0.420 567. 0.4,4 
0,249 --2.34 - 1.81b 1.2d9 1.291 0.9d4 0,253 124J. 0.30 577. 0.432 562. 0.421 567. 0.424 
0.246 2.3b2 1.801 1.226 1.287 0.982 0,250 1243. 0.930 579. 0.433 562. 0.421 567. 0.424 
-­ 0.244 -..2.3,4 - 1.789 ... 1.2e4 1.28? 0.982 0.41 1243. 0.930 580. 0.434 563. 0.421 567. 0.424 
0.240 2.3e5 1.775 1.220 1.287 0.983 0.!44 1243. 0.931 581. 0.435 563. 0.421 567. 0.4d4 
--. 237 2.349 - 1.763 1. 21-_ .__1.289 . 0.984 0.,41 1243. 0.931 582. 0.43b 563. 0.421 - - 567.- 0.425 
0.234 2.2t8 1.748 1.214 1.285 0.982 0.238 1244. 0.931 584. 0.437 564. 0.422 567. 0.425 
,............... ... . ............. 
,:............. ........... . . ......... .............. 37 
DATE 9-18-,3 
:-PROJECT NUMBE- .-VA353-AROC INC. A ..... 
-API4L&OA.IR. FORCE -STAT.10b4.-IE tJ---- -
NASA/RI Oh9 SHUTTLL TEST 
... PAGL-t.2 ---- ----- -­ -
------GROUP- .MODEL. .--MACH NO... PO(PSIA). TO(MES R) ALPHA-MqDEL ALPHA-SECTOR ALPHA-PREBEND ROLL-MODEL YAW 
15. 139 7 9t 147.3 1336. 15.44 14.56 30.00 180.00 0 
T-INF P-INF POI O-INF 
----....-­{MEG R)---(PSIA) .--.(PSIA)..-.(PSIA) 

















































0.231 - .270. - 1.736- 1.211 1.285 0.9U3 0.235 1243. 0.931 585. 0.438 564. 0.422 568. 0.425 
0.228 2.249 1.720 1.208 1.?84 0.982 O.t32 1244. 0.931 586. 0.439 564. 0.422 568. 0.425 
0.224 .- -.2.22b.---1.706 ....1.204 .... ,4 .. 0.983 0.2 8 1244. 0.931 587. 0.440 564. 0.422 568. 0.425 
0.221 2.209 1.t92 1.201 1.285 0.984 0.225 1244. 0.931 589. 0.441 565. 0.423 568. 0.425 
.­ 0;218--2.5-'- .674---.198 - 1.282 .... 0.983 0.222 1244. - 0.931 .590. 0.441. 565. 0.423 568. - 0.425 
0.215 2.161 1.657 1.195 1.281 u.98a 0.219 1245. 0.932 591. 0.442 565. 0.423 569. 0.420 
.-1.1351.638 - 1.189 1.282 ... 0.9U4 0.213 1244. 0.931 592. 0.443 566. 0.423 569. 0.426 
0.205 2.106 1.616 1.185 1.279 0.981 O.09 1245. 0.932 593. 0.444 566. 0.424 569. 0.426 
0.201 - 2.081 --1.597 - 1.161 1.280 .. 0.983 0.205 1'245. 0.32 594. 0.445 566. 0.424 569. 0.426 



























0,88 - 1.968 .. 1.510 - 1.16b 1.,83 0.984 0.192 1247. 0.932 599. 0.448 568. 0.425 570. 0.426 
0.I6 1.946 1.491 1.166 1.285 0.965 0.190 1247. 0.933 600. 0.449 568. 0.425 570. 0.427 
0.182 -- 1.922 ..... 472 ---1.162.. .1.88 0.98b 0.186 1248. 0.933 601. 0.450 568. 0.425 571. 0.427 
0.179 1.892 1.448 1.159 























0.112 1.839 1.4U6 1.152 1.289 0.965 0.176 1249. 0.934 605. 0.452 569. 0.426 572. 0.428 
.1.9 1.812 - 1.3d3 .-.1.149 1.292 U0.986 0.17J 1249. 0.934 606. 0.453 570. 0.426 572. 0.42t 
0.166 1.782 1.359 1.146 1.2q3 0.986 0.170 1249. 0.934 607. 0.454 570. 0.426 572. 0.446 
0.162 .. 1.752 1.335 ...1.142 -- 1.292 . 0.985 0.166 1250. 0.935 608. 0.455 570. 0.426 573. 0.428 
0.158 1.727 1.315 1.138 1.291 0.983 0.162 1250. 0.935 609. 0.456 570. 0.427 573. 0.429 
--0.155-- 1.697-- 1.293-..1.135 ---1.294 . 0.986 0.159 1251. 0.935 611. 0.457 571. 0.427 573. 0.429 
0.151 1.666 1.268 1.131 1.295 0.986 0.155 1251. 0.936 612. 0.457 571. 0.427 574. 0.429 
0.148 - 1.639 1.246 - 1.128... 1.295 0.985 0.152 1251. 0.936 613. 0.458 572. 0.428 574. 0.429 
0.14-5 1.610 1.225 1.125 1.290 0.986 0.149 1252. 0.937 614. 0.459 572. 0.428 574. 0.430 
- 0.141 1.582 1.2D3 1.121 1.299 - 0.8 0.j4n 1253. 0.937 615. 0.460 572. 0.428 575. 0.430 
0.13d 1.555 1.12 1.118 1.299 0.988 0.142 1253. 0.937 616. 0.461 572. 0.428 575. 0.430 
-0.135-- 1.52b.-.1.1bU -1.115 - 1.296 -- 0.985 0.139 1253. 0.937 b17. 0.462 573. 0.428 575. 0.430 
0.131 1.498 1.138 1.111 1.298 , 0.986 0.135 1254. 0.938 618. 0.462 573. 0.429 576. 0.4JI 
0.127 --.1.471 1.117 1.107 I.298 0.985 0.131 1254. 0.938 619. 0.463 573. 0.429 576. 0.431 
0.125 1.445 1.097 1'.lo5 1.29b 0.984 0.129 1254. 0.938 620. 0.464 574. 0.429 576. 0.431 
0.121 ..- 1.417 1.076 1.101 1.297 0.985 0.12 1255. 0.939 641. 0.465 574. 0.429 577. 0.421 
0.117 1.391 1.055 1.097 1.299 0.985 0.121 1256, 0.939 622. 0.466 574. 0.430 577. 0.432 
-­ 0.113---1.367.---- 1.037 -­ 1.093 --­1.301 - 0.98/ 0.117 1256. 0.939 623. 0.466 575. 0.430 577. 0.432 































0.099 ...1.268. 0.961 1.079 1.300 0.985 0.103 1255. 0.938 628. 0.469 576. 0.431 579. 0.433 
0.097 1.246 0.944 1.077 1.300 0.985 0.101 1254. 0.938 629. 0.470 576. '0.431 579. 0.433 
0.094--4.2Z2- .926--1.074 ..1.300--- 0.985 - 0.098 1252. 0.937 630. 0.471- 577. 0.431 -579. 0.433 
0.089 1.198 0.907 1.069 1.300 0.985 0.093 12bO. b.935 631. 0.472 577. 0.431 579. 0.433 
....... .. ........ ... 38 
j;) . 
DATE . 9-16-73 
- -PR O J E C T NUA8 E R. I 
C VA 3 5 3 -2 18AA, .. ...... . . . . . . 
. ~~-ARNOLD AIR -FORCE STATION.-EN ....... . 
.---
NASA/RI 




- . I....... .. 
- -----... GROUP.- MODEL M.ACH NO.- PO(PSIAl TM{EG R) ALPHA-MODEL ALPHA-SECTOR ALPHA-PREBEND POLL-MODEL YAW 
m 15. 139 7.92 140.7 1337. 15.44 14.56 3D.00 180.00 0 



















'"ZPJ PPl PP1/PO1---- ZP2 PP2 PP2/POI ZT,1 TT2 ITT2/I TWI' TWI/TO TW? TW2/TO Tw3 TW3/To 
,--Il--4PSIA) .. ...­ (IN) - -- (PSIA) (|N (UEG 9) (DEG R1 (DEG R) (DEO R} ~ 
.-0.086 1.174 0.bg0 1.066 1.303 0.987 DoP9O 1247. 0.932 632.. 0.472 577. 0.432 580. 0.433 
0.084 1.1h0 0.871 1.0 4 1.3o2 0.986 O.088 1243. 0.930 .633. 0.473 578. 0.432 560. 9.434 
-­0.080 -- 1.122 D.850 ... 1.060 1.299 0.9b 0.U08 1238. 0.926 634. 0.474 578. 0.432 580. 0.434 
0.077 1.098 0.832 1.0b7 1.300 0.985 0.081 1232. 0.922 635. 0.475 578. 0.432 580. 0.434 
.- D. u 74-1.0 /a-.0.dl3 I--.054-1.300-- 0.98b - 0,7s 1226, 0.917- 636. 0.475 578. 0.433 581. -0,434 
0.071 1.046 0.79e 1.051 1.301 0.98b 0.015 1218. 0.911 637. 0.476 579. 0.433 Sal. 0.4J5 
8 1-.0...017--- U.770 --- 1.048 1.300 0.984 0.072 120a. 0.904 63a. 0.47T 571. 0.433 Sal. 0.430 
0.064 0.9t09 0.749 1.044 1.302 0.98b 0.u68 1197. 0.895 639. 0.478 580.1 0.433 58e. 0,435 
-0.061 . -0.9j9 .. .7e6 1.041 1.301 0.9d5 0.065 1185. 0.886 640. 0.47d 580. 0.434 W8. 0.435 
0.059 0.930 0.7U4 1.039 1.302 0.986 0.Jb3 1170. 0.875 641. 0.479 580. 0.434 582. 0.436 
,--.0.055-0.898 D-.6bO 1..035.. -1.301 -­ 0.985 O.Uog 1155. 0.864 642. 0.480 501. 0.434 583. 0.430 
0.052 0.805 0;005 1.032 1.300 0.9d, 0.ub6 1141. 0*053 643. 0.481 581. 0.435 583. 0.4J6 
.0.049 0.835 D .633 1.029 1.300 0.98b 0.05)3 1124. 0.840 644. 0.481 581. 0.435 584. 0.430 
0.U46 0.809 0.012 l.0,6 1.302 0.985 0.000 1105. 0.626 645. 0.482 582. 0.435 584. 0.437 
0.042 -0.774 -­0.5b6 .. .0e2 1.300 0.964 0.U4b 1083. 0.810 645. 0.483 582. 0.435 .584. 0.437 
0.039 0.742 0.50e 1.019 1.302 0.985 0.043 1060. 0.793 646. 0.483 583. 0.436 585, 0.437 
,0.036 -­ 0.71D0--. 538---1. 016--- 1.2099- 0.983 0o.U0 1037, 0.775 647. 0.484 583., 0.436 $85. 0.43d 
0.032 0.6s3 U.0'17 1.012 1.299 0.983 0.uJb 1014. 0.758 648. 0.485 583. 0.436 585. 0.438 
,--0."9--- 0.6 5 0.496 - 1.009, 1.302 0.9 5 0.033 990. 0.740 6.;. 0.48b 584. 0,436 586. 0.438 
0.025 0,622 0.47k 1.005 1.298 0.9b3 0.u2 961. 0.719 650. 0.486 584. 0.437 566. 0.438 
-0.022- 0.599 ... .40€ .. 1.002 1.301 0.985 O.026 933. 0.698 6b1. 0.487 584., 0.437 586. 0.439 
0.018 0.513 "0.434 0.9"8 1.299 U.984 0.022 sob. 0.077 6b2. 0.488 585. 0.437 567. 0.439 
.0.01b-0,547---0.415- .996---I.298 .0.983 0.01do -. 81. 0.659 653. 0.488 585. 0.438 587. 0,439 
0.U12 0.524 0,397 0.992 1.496 0.983 0.016 854. O,039 *54 0.489 586. 0.438 508. 0.440 
.-­0.008 - 0.506 . 0,383 --0.988 1.300 0.98h 0.U12 824. 0.616 655. 0.490 586. 0.438 b8d. 0.440 
0.007 0.464 0.352 0.987 1.297 01.983 0.011 770. 0.580 6b7. 0.491 587. 0.439 589. 0.440 
-.-..-.----.-.---.... ...... 
......... ............. .. ...... .. ......... 
..
.................... . - ..... .... . ... .. ... .
 
--PR04EC; Nu g9 .-VA353-4186 ...... .... . . 
r.ASA/RI' Qh9 5tiUTTLE TEST 
--........ GROUP M.ODELL - NO.-..PO(P51A TO(DEG R) ALPhA-MODEL ALPHA-SECTOR ALPHA-PRESEND RCLL-MODEL YAW 























'"ZRI PpJ Ppl/pOl ZP2 pp? p?/POI Z72 172 T7/TO TWl TW1/7O TW3 TWa/TO Tw3 TW3/TO 
.- I IN) - 4PS14) -..- . IN ---­/PSlA} ..... .. .. (111) (DEG 9). (DEG R) (DEG R) --- (DEG R)-­
,9 47 ----1.190 -- 0.888 ..... 927 . 1.324 0.98a 0.951 1231. .01919 515. 0.385 542. 0.405 557. 0.416 
0,9;'6 1.191 0.869 1.906 1.324 0.968b .930 1232. "0.920 516. 0.356 542. 0.405 557. 0,.16 
,.-...,e.. 1.185 ... 0.886--- 1.672 ---.1.321 - .0,87 0.896 1232. 0.920 518. o 0.387 S43. 0.406 558, 0.417 
0.559 1.183 0.8b0 1.639 1.320 0.981 0°063 1232. 0.920 519. o.388 543. 0.406 558. o,417 
=-.2--1 .183 ---. 886---1 b05 --­_1.31a-- 0.986 - 0.h2g 1232. 0.020 520. . 0.389 544. 0.406 559. 0.417 
0,791 1.183 0,8b6 1.771 1.317 0.986 0.795 1232. 0.920 522. ,0.39U 544. 0.407 559. 0,418 
'"0,757. . 1.181-o 0b685 ....1.737 --. 1.317 .09b 0,701 1232. 0.920 523. 0.391 545. 0.407 559. 0.418 
0,723 1.181 0.886 1.703 1.315 o.966 0.721 1232. 0,920 524. o.392 546. 0.408 560. 0.418 
.--­0.668 ..1.179 -0.08 1.668 1.314 0.985 0.b92 1233. 0.921 5e6. 0.393 546. 0.408 560. 0,418 
a.653 1.1dO 0.886 Io33 1.313 0.986 0.657 1232. 0.921 527.o .0394 S47. 0.409 561. 0,419 
-­0,619----I°177-0,b64----,5 9.--1.310--O.gd3, 0.623 1232. 0. 21 529. 0.395 548, 0.409 561. 0.419 
0.5b4 1.176 0.884 1.564 1.311 0.985 0.588 1 33. G.;21 530. 0.396 SAS. 0.410 562. 0.420 
.­0550 1-.1176 - - 0.884 -. 1.530 1.310 .0.985 0o.55 12|32. 0,921 532. o.397 550. 0.411 563. 0.420 
0.515 1.175 0.884 1.495 1.206 0.982 0.519 1232. 0.921 533. 0.399 55). 0.412 563, 0,421 
.48Sl-- 1.113.. 0.8b3 -. 1.461 1.106 .0820 0.485 1232. M.21 535. 0.400 552. 0.412 564. 0.421 
0,446 1.174 0.084 1.4e6 1.zo5 0.981, 0.450 1232. 0.921 536. 0.401 552. 0.413 564, 0. , 1. 
0.386 
--- I)-.G2-O88--,00-.0 

















































..... itf5 . 296 .9,82 0.309 IZ49. 0,Y34 5ba° 0.417 563. 0.420 571, 0.426. 
1.455 1.293 0.98U 0. 79 1249. 0.934 560. 0.418 563. 0.421 571. 0,427 
. .. . .. .. . ,246 1-.296 -- . . 3 -- 0.270 1 50, 0.934 561. 0.4,0 564. 0.421 572. 0.4Z7 
1.244 1.496 0.982 0.eb8 1250. 0,Y34 563. 0.421 564. 0.422 572. 0.428 
... . 1.241 1.29. 0.982 O.eb5 12b0. 0.934 565. 0.42 565. 0.422 573. 0,428 
0,258 3.268 2.479 1.438 1.294 0.981 0.262 12b0, 0.934 566. 0.423 565. 0,422 573. 0.4-19 
0.256 3.225 2,446 .236 1.295 0.982 0,e6u 1250. 0.934 568. 0.424 566. 0.423 574. 0.429 
0.253 3.18a 2.420 1.233 1.293 0.981 o.257 1250. 0.934 569. 0.425 566. 0.423 b74. 0.429 
,.-. .50-- -3.62, .... 123 -*- . Z...0.980 0.254 1250, 0.934 511*. 0.427 567. 0.424 575. 0.430 
0.248 3.131 2.J77 1,2 8 1.093 0.951 0.,!52 1250. 0.934 572. 0.428 567. 0.4Z4 576. 0.430 
S0.246 3.10'i 2.3b9 1.226 1.293 0.981! OZbU 1250. 0.934 574. 0.429 567. 0.424 576. 0.431 
0.244 3.078 2.338 1.2?4 1.291 0. 80 0.248 1250, 0.934 575. 0.430 568. 0,4?4 577. 0.4J1 
0.Z41 3.058 2.3e5 1.221 1.292 0.9ua 0,e*5 1 50. 0.934 577. 0.431 568. 0.425 577. 0.431 
0.239 3.036 2.308 1.219 1.291 0.981 0.243 12b0. 0, 34 570. 0.432 568. 0.425 578. 0.434 
,- 0 237 
0.,!34 




























o.0232 2.967. 2.2!59 1,.M 1.286 0.980 0.236 1251. 0.935 583, 0.435 569. 0.426 579. o.433 
0.2e9 2.945 2.246 1.209 1.266 0.981 0.033 1 51. 0.93b b84. 0.436 570. 0.426 579. 0.433 




























'0.220 2.846 2.173 1.200 1.287 0.9t)3 Oe2 lebi. 0.935 589. 0.441 572. 0.427 581. 0.435 




""PROJECT NUMBER.- VA353-Z1BA ... .. 
ARG, INC.
 
-ARNOLD-AIR FQRCE-STATION .TEM, ---
NASA/RI Oh9 SHUTTLE TEST 
..---- PAGE-- 2 ... ... 
GROUP ---- PO(PSIA)--	 ALPHA-PREBIEND------- -----.. MODEL---ACH NO TO(WEG A) ALPKA-MCOEL ALPHA-SECTOR 	 POLL-MODEL YAW 
16. 139 7.92 147.5 1338. 15.44 14.56 30.00 180.00 0
 
T-INF P-INF Pu1 O-INF U-INF kHO-ItIF ML-11hF RE/FT x" Y X/L L
 
......... (OEG R)- (P51A)-...-(PSIA) (PSTA) (FT/SEC) (LbM/FT3) (LeP/FT-GEC) 4FT-11 (IN) (IN) (IN)
 
98.8 0.0101 1.309 0.7c8 3860. 0, 40E-03 0.2569-05 0.6659 06 2.26 0.0 0.10 22.50
 
ZP1 	 PPl PPl"/P01 Z 2 PP2 PP2/POt zTe 772 TT2/TO I 7wlTO TW2 TW2/TO TW3 Tw3/To 
P I t-- . (DEG R)1 - FOI ) - ...... J N -- -- PSIA)4.... Iit) (UEG A)-_ 	 .. _ (DEG R) -(DEG -­
-0.217 	-- 2.8io0... 2.154 -1.197 - 1.288 0.984 o.221 1552. 0.935 591. 0.442 572; 0.428 582. 0.435 
0.214 2,74s6 2.135 1.194 1.290 0.985 5,218 1252. 0.936 59 ° 0.443 573. 0.428 583. 0,435
 
"0.212 2.T71 - 2.114 1°119a 1.200 0.902 0.e 6 1251. 0.935 593. 0.444 573. 0.429 583. 0.436
 
0.209 2.749 2.097 I.1bq 1.290 0.984 0.213 1252. 0.936 595. 0.444 574. 0.429 584. 0.436 
,-0.206- 2.724--.078-1.186 --- 1,290 .--..0.083 0.210 1252. 0.536 596. 0.445 57L. 0.420 504. 0.436 
0.203 2.701 2.V60 1.183 11291 0.985 0.407 1252. 0.936 597, 0.446 574. 0.429 584. 0.437 
,-"0,201 -.2.676 -- 2.039 - -1.181 1.292 .0.91$5 0.205 1252. 0.936 99, 0.447 575. 0.430 565, 0.437 
0.19b ?.650 2,018 1.178 1,290 0.9d2' 0.202 1252. 0,636 600. 0.448 575. 0.430 $55 0.438
 
,_""0.196 .... .bZ8 . 001 . 1.176 1,291 04983 0,Z00 1253. 0.936 601, 0.449 576. 0.430 586o 0.438
 
0.193 Z. 0 1.984 1.113 I.Z91 0.983 0.197 1253. 0.937 602. 0.450 576. D.431 566. U.438 
-0,.189 - 2.5 2--4o 95 -- . ---1.293-- 0.9d4 - 0.193 1253,-. 0.937 .604. 0.451 576,. 0.431 587. 0.439 
0.187 2.555 '1.9-S 1.167 1.292 0.983 0.191 1.53. 0.937 605. 0.450 577. 0.631 587. 0.439
 
.-- u3 - 2,52n -1t,9 1 1.163 1.290 •0,901 0.107 1253. 0.937 606. o.453 577. 0.431 588. 0.439
 
0.179 2.5u3 1.905 1.159 1.292 0.983 0.163 1254. 0.937 607. 0.454 577. D.431 588. 0.440
 
...-0.177 ....2.480 -1.1467 1.157 1.293 .. 0.984 0,1b1 1254. 0°937 605. 0.455 577. 0.432 559. 0.440
 
0.174 2.453 1.8b7 I.lb4 1.292 0.983 0.178 12b4. 0- ;37 61C. 0.456 57e. D.432 589. 0.440 
- 0.171--- . ..--. ,3.... -1.15 1- -- 1.29d - 0.981 . 17 1,54.. 0.930 . bi]o 0..57 578. 0.432 590. 0.441 
0.168 2.402 1.821 1.148 1.291 0.982 0.172 1255. 0.938 012. 0.458 579. 0.432 5900. 0.441 
.166L~ 2.314 .1 .107 '1o1,6 1.292 0.063 0.170 1256. 0.038 b14. 0.459 579. 0.433 591. 0.441 
0.162 2.344 1.783 1.142 1.292 0.982 0.166 1256. 0.939 615. 0.459 579. 0.433 591. 0.442 
-0.158 .. 2.315- 1.762 •1.138 1,292 u.983 0.162 1256. 0.93a 616. 0.460 5800. 0.433 592. 0.442 
0.155 2.279 1.733 1.135 1'.90 0.90i 0.159 1256. 0.939 017. 0.461 580. 0.434 .592. 0.442 
-- 0,152-2,247 . 709 .....1. 132 ....-1.292 o.963 0.156 1257. 0.939 610. 0.462 580. D.434 592. 0.443 
0.148 2.213 1.GB3 1.128 1.293 0.983 0.152 1257. 0.940 620. 0.463 581. 0.434 593. 0.443
 
r0.145 - 2.116 I.656 -1.125 1.293 0.984 0.149 12513. 0.940 621. 0.464 581. 0.434 593. 0.443
 
0.141 2.139 1.bd8 1.121 1.293 0.984 0.1.5 I 55. 0.9640 622. 0.465 Su . D.435 594. 0,A44 
.'0138 ---2.104 1.601 1.118 1.291 0.982 0.142 1258. 0.940 643. 0.466 582. 0.435 594. 0.444 
0.134 2,071 1.576 1.114 1.29a 0.983 0.13b 1259. 0.941 645. 0.467 582. 0.435 595. 0.445 
".-0.132 --- 2,037--1.550---1,112 - -1.2900- 0.981 -- 0.136 -1259. 0.941 - 616. 0*.68 583. 0.435 595. 0.445 
0.128 2.00:3 l.b26 - 1.108 1.291 0.583 0.132 1260. 0.941 62E. *0.469 583. D.436 596. 0.445
 
-- 0.12S --.1.970 -- 1.500 1.105 1. 90 0.982 0.129 |260° 0.941 625. 0,470 583. 0.436 596. 0.446
 
0.122 1.936 1,411 1,1G2 1.289 0.981 0.126 1260. 0.942 630. 0.471 584. 0.436 597. 0.446
 
-0.119 - 1.906 ---1. 1.099 1.290 0.90e 0.143 1261. 0.943 632. 0.472 584. 0.436 597. 0.447
 
0.116 1.874 I.4?1 1.0"6 1.291 0.9e3 0.12U 1262. 0. 43 633. 0.473 584. 0.437 598. 0.447 
--0,113- 1.844---1°401-- 1.0 3_--1.291 ...,- 0.983 ,-0.117 1252. 0.943 -634. 0.474 584. D.437 -- 599. -0.447 
0.109 1.b10 1.377 1.cb9 1. 60 0.981 0.111 li602 0.944 63 ° 0.475 5855. 0.437 599° 0.448
 
,-,0.107 1 - 1.779 1.3 4 1.007 1.29U 0.98Z 0.111 1,63. 0.944 637. 0.476 585. 0.437 600. 0.448
 
0.104 1.748 1.3J0 1.084 1.289 0.0ml 0.108 L264. 0.945 639. 0.477 585. 0.437 600. 0.449 
0100 0.1" 640. 601..--	 _--. 740 -- 1.310 .1.080 - 1,21)0 0.104 1204. 0,9145 0.478 585. 0.438 0.449 
0.097 1.6d8 1.26b 1.017 1.289 U.981 0,101 1265. 0.945 641. 0.479) 586. 0.438 601. 0.449
 
,-0.092--- .657-1.262--- ..0. ,96 0.,46 
 0.481 58b. 0.438 602.- 0.450.072...29... 	 O.- 1266. b43. 





DATE = 9-18-73 '
 
--- PROJECT NUMBtR - VA353-21 	 -. 
AR0. INC.
 
-ARNOLD AIR URCE STATINTE-N,- --.-----..-

NASA/RI 0119 SHUTTLE TEST
 
-
.... PAGE	 - 3 . . - .... .. 
. GROUP MODLL MACH NG POCPSIA) TO(DEG W) ALPHA-$COLL ALPHA-SECTOR ALPHA-PREBEND ROLL-MODEL YAW 
16. 139 7.9k 147.8 1338. 15.44 14.56 30.00 180.00 0 
T-IF P-INF PoI U-IN. U-iNF Rhl01HF ML-IF RE/FT X Y X/L L
 
.....-......(DEG R) .- (PSIA) .--IPSIAl - (PSIA) . (FT/SLC) (LbM/FT3)' (L8I/PT-SEC) (F - ) (IN) (IN) (IN)
 
98.B 0.0164 1.312 0.709 3860. 0.441L-03 0.456E-05 0.666E 06 2.26 0.0 0.10 22.58
 
ZPI PP! PPI/P01 ZP2 PP2 PP2/POI ZIR T12 TT2/70 Tw I1/70 TW2 TW2/TO TW3 Twa/TO 
-- (PSIA= -(IN) N)------- SIA) - - (IN) -DEG A) .. (DEG R) -(DEG 9) *-(DEG RA 
0.087.-- 1.591 --1.213 - 1.067 1.291 0.984 0.091 1267. 0.V47 646. 0.483 587. 0.439 603. 0.450 
0.084 1.562 1.190 1.064 1.289 0.982 0o.08 1267. 0.947 64e. 0.484 587. 0.439 603. 0.451 
0,081.... 1.533 -1.16 .- 1.O! 1.290 - 0.983 O.Ubo 1266. 0.948 650. 0.486 588.. 0.439 604. 0.451 
0,077 1.503 1.144 1.07 1.288 0.981 O.081 1269. 0.948 652. 0.487 588. 0.440 604. 0.451 
-0.074 --. 1.477 -- 1.125 -- 1.0-4.. 1.289 .. 0.;82 0.0o7 1269. 0.949 654. 0.489 589. 0.440 605. 0.452 
0.070 1.449 1.105 1.050 1.289 0.9b2 0.U14 1270. 0.949 656. 0.491 589. 0.440 605. 0.4b2
 
*-- 0.068 ....1.4i6 ---1.086 1.048 1.290 0;9a2 0.012 1270. 0.949 655. 
 0.492 589. 0.440 606. 0.453
 
0.064 1.400 1.067 1.044 1.289 0.962 0.066 1270. 0.49 661. 0.494 590, 0.441 606. 0.453 
-.0o .. 1.373 - 1.046 1.042 1.289 0.982 0.066 I269. 0.'M9 663. 0.496 590, 0.441 WO7. 	 0.453
 
0.059 1.349 1.028 1.039 1.287 0.981 O.Ub3 1269. 0.948 666. 0.491 590, 0.441 607. 0.454 
- 0.056- 1.345 - 1.010 -- 1.036 ...-1.2H9 -- 0.982 0.060 1268. 0.947 . 668. 0.499 591. 0.442 608. 0.454 
0.991 1.032 1.289 0.903 O.Ubt 1264. 0.94 610. 0.501 591. 0.442 608. 0.455 
.... 048 - 1.270 . 0.968 ...1.28 1.288 0.98e 0.b 16Sb. 0.939 672. 0.502 592. 0.442 609. 0.4bb 
0o045 1,234 0.9'1 1.045 1.286 O.981 0.049 1249. 0.933 674. 0.03 592. 0.442 609. 0.455 
-- 0.042 1.201 - 0.916 . 1.022 1.288 0.982 0.046 1230. 0.926 675. 0.505 5920 0.443 610. 0.456 
0.052 1.299 

0.040 1.165 0.H88 1.020 1.287 0.982 0.044 127. 0.917 677. 0,506 592. 0.443 610. 0.456
 
0.443 611. - 0.457
,-0037-.... .128 ... 0.8b0 -- 1.017 --. 288 -- 0.982 O.U41 1213. 0.907 678. 0.507 593. 
0.034 	 1.088 0o.30 1.014 1.287 0.982 0.3b 1196. 0.894 679. 0.508 593. 0.443 611. 0,457 
_0032 - - 1.286 0.036 1176. O.baO 680. 0.508 594, 0.444 612. 0.457.1.046 0.19b 1.012 0.981 
0.029 1.002 0.764 1.009 .1.286 0.98) 0.033 1155. 0.863 681.- 0.509 594. 0.444 612. 0.458
 
-. 0.026 0.957 - 0.731 ..I.0O6 1.287 U.983 O.U30 1132. 0.8'6 683. 0.510 594, 0.444 613. 0,458 
0,023 0.911 0.695 1.03 1.27 0.983 0.021 1105. 0.825 6U4. O.bl 594. 0.444 614. 0.459 
0.020--0.663 0.659- 1.000 -- 1;284 - 0.980 0.02. 1077. 0.805 685. 0.512 595. 0.445 614. 0.45v 
0.017 0,620 0.6 7 0.997 1.285 0.981 O.0Ul 104b. 0.782 666. 0.513 595. 0.445 615. 0.459 
.'.0.014 .. 0.779 . 0.595 0.994 1.2b6 0.982 O.U1 1012. 0.756 687. 0.513 595, 0.445 615. 0.460
 
0.010 0.739 0.565 0.990 1.285 0.981 0.014 975. 0.728 688. 0.514 596. 0.445 616. 0.460
 
0.008 .0.700 .0.535 . 0.938 1.285- 0.981 0.012 939. 0.702 689. 0.515 596. 0.446 616. 0.461
 
0.007 0.645 0..93 0.987 1.283 0.980 0.011 915. 0.684 691. 0.517 597. 0.446 617. 0.461
 
........ ... ..... . . . . .2
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-ARNOLD-AR FORCE STATION,-IENN -
=> ASA/RI 0h9 SHUTTLE TEST 
---..---.-..GROUP ---MObEL 
17. 139 
















T-IF P-INF PO I -INF -IF km0-INP U-IF E/FT " x Y /L L 
---------..-(CEG R)... CPSIA) - IFSIA) (FSIA? (FT/SEG) (LbM/FT3) ( BF/Fl-SEC) (FT-1) (IN) (IN) (IN) 
98.9 0.0106 1.348 0.728 3e6l, u.*53E-03 0.256E-05 0,683E 06 15.81 0.0 0.70 22.58 
ZPI .PPl PR1/POI ZP2 PP2 PPa/POl Z1e TT2 IT2/70 TW1 TWI/TO TW2 TW2/T8 TW3 Tw3/TO 
1--41t4---- PSIA. -1 ) --..-PSIA) . . . . IN) .- .4D G 9) .(09G R) - (DEG R) .­ (OEO R _... 
.................................. Z eV9 1, 31 -0.914 ' 1. 23 1l75, 0.952 539. 0.403 505. 0.377 $32.. 0.397 
2.279 1.229 0.912 1,303 1275. 0.952 542. 0.405 507. 0.378 532. 0.398 
.... ....... 2.243 - 1.228. 0.913 1.e67 1Z75, 0.952 545. 0.407 500. 0.379 633. 0.39a 
2,eu8 1.227 0.912 lag3 1 75, 0.952 54E. 0.409 510. 0.381 534. 0.399 
.... 12-1' 26 ---­ 0.912 -1.196 1275. 0. 52 550. 0.411 511. 0.382 535. 0.399 
2.137 1.227 0.413 1.lb1 1275,. 0.952 553. 0.41 513. 0.383 535. 0.40U 
-..-. .---. . . . 2.10Z 1.224 0.912 -1.126 1275. 0.952 556. 0.415 515. 0.384 536. 0.401 
1.084 4.168 3.107 2.064 1.224 u.913 1.088 127S.' 0. "2 55S. 0.418 516. 0.385 538. 0.401 
-'-1.049 ...­4.1 3 .. 128 2.029 1.223 u.913 1,0b3 1 75. 0, 52 502. 0.420 518. 0.387 539. 0.402 
1.013 4.200 3.143 1.953 1.222 0.913 1.017 127S. 0.952 565. 0.42Z 519. 0.366 539. 0,403 
.,-0,979-4.U4--.55.. ,99.. 1.223 -0.914 --. 96V3 1 75. 0,952 568. 0.424 520. 0.389 540. 0,403 
0.943 4.230 3.166 1.923 1.e22 0.914 0.941 1275. 0,952 571, 0.426 522. 0.390 541. 0.404 
"_*0.909-. 4.253 ­ 3.181 ...­1.819 1.222 0,914 0.913 1275, 0.952 574. 0.429 523,. 0.391 541. 0.404 
0.873 4.2?0 3.198 1.853 1.221 U.915 0.01/ 1275. 0,952 517. 0.431 524. 0.392 542. 0.405 
-0.836 .4-.289- .-3.214 1.816 -1.219 0.014 0.84U 1274. 0. 52 580. 0.433 526. 0.393 543. 0.405 
0.600 4.306 3.227 1.700 1.219 0.914 0.b04 1274. 0.952 583. 0.435' 527. 0.394 543, 0.406 
--­0.7.4 - 3 0.. .32 -- 1.7.4-- .29 . 0,91b - 0.168 1274. 0.951 566. 0.431 528. 0.395 544. 0.406 
0.728 4.331 -. 25 2 1,798 1.W1 0.914 O*/JR 12t4. 0061 509. 0.440 530. 0.396 544. 0.406 
,-0692 o4.3-3 3.266 1.672 1.i16 0.914 0.b96 1274. 0.951 591. 0.44, 531. 0.397 544. 0.406 
0.656 4.359 .3°b 1.6A6 1.217 U.916 0.660 1 73o 0.951 594. 0.444 532. 0.398 544. 0.406 
.0.620 4.361 3.z90 l.bo0 1.215 -0.91b 0.624 1274. 0.951 597. 0.446 534. 0.399 544. 0.407 
0.583 4.319 3.302 1.503 1.214 0.916 0.587 IZ73. 0.951 600. 0.448 535. 0.400 545. 0.407 
.,---0.547--4.389---3.314- -1-.507 ... i---- 3-0.916 .051 1273. 0. 50 602. 0.450 536. 0,400 545. 0.407 
0.511 4.406 3.329 1,491 1.210 0.914 0°bl5 1,7. 01950 605. 0,452 $31. 0.401 545. 0.407 
.­0475 -- .4,31 -­ 3.350 - 1.455 1,214 -0.916 0. 79 1,73. 01 51 608. 0.454 539. 0.402 546. 0.406 
0.439 4.4b5 3.372 1.419 1.207 u.960 0. 43 1,73, 0.1 610. 0.456 54). 0.403 546. 0.408 
...0.403 4.466 .. 3..383 - 1.383 1.703 ­ 1.2go 0.407 1273. 0.951 613. 0.458 541. 0.404 S47. 0.408 
0.368 4.459 3.380 1.348 3.171 2.4U3 O.J72 1214, 0, 51 615. 0.459 542. D.405 547. 0.408 
. .. ... . ... . I,. o 11.... . 14 11-- 3,14 - 0.J t I 75. 01959 610'. 0.461 543, '0 .406 547. 0.409 
1.294 4.134 3.138 O.318 1i75. 0. 52 620. 0.463 544. 0.407 548. 0.409 
,s...  I2 6 4.138 3. L39 0.J10 1275, 0.952 b,3. 0.405 546. 0,408 '548. 0.410 
I.,'b2 4.139 3.140 0.306 1215. 0.952 62S. 0.467 547. 0.408 549. 0.410 
.0.,?99 -4. 307- .267 1.2t9 4.145 3.144 0.303 1276. 0.953 627. C.469 542. 0.409 550. 0,410 
0.296 4.2;0 3.,00 1.276 4.146 3.145 U.Juo 1275. 0.952 630. 0.470 549. 0.410 b55. 0.411 
_-0.292- 4.,2d3-3.247.--j,272---..142- 3.140 0. 9o --- 1476. 0,953 . 632. 0.472' 550. -0.411 551. 0.411 
0.e"9 4.276 3.4*3 1.269 4.140 3.14b 0.493 1476. 0, 53 634. 0.474 551. U.412 551. 0.412 
0,267 . 4.2h9 3.236 - 1..'67 -4.146 3.14 ' 0*e91 1276. 0.953 636. .0.475 552. 0.412 552. 0.412 
0.e04 4,2t1 3.232 1.264 4.148 3.146 0.e88 1278, 0,953 639. 0.477 553. 0.413 553. 0.413 
,.--0.282 - -­4.2b1 -3.224 1.262 -4. 146 - 3.145 0.2bb 1I75, 0.953 641. 0.479 555. 0.414 553. 0.413 
0.278 4.243 3.218 1.2b8 4.149 3.147 ' 0,d82 1276. 0.953 603, 0.480 555. 0.415 554. 0.414 
.-- 0.27 -­ 4--2.34----.213--4.e56 --. 4.148- - 3.1.6 0.ka0 1 76' 0.953 6.. 0.48Z 556., 0.415 554 . 0.414 
0.273 4.223 3.206 1..?53 4.142 3.144 0.471 1276. 0.953 647. 0.483 550, 0,416 555. 0.415 
43 
"DATE =9-18-73 
---PROJECT NUVUER- VA353-21WA -----.. .. 
ARO, INC. 
'-ARNOLD--AIR -FORCE. TT0--E, 
NASA/RI Oh9 SHUTTLE TEST 
,----PAGE.-L 2 . . .. .. ... 
-------.--...GROUP-. 
17. 
MODEL ----VACH NO0---- POWS4IA-.-TOWDEG R)












































S zP1, PP1 ppi/pUl 




















•--0.210 -­ 4.215 -- 3.199-- 1.250- 4.146 3.147 0.214 
0.266 4.206 3.192 1.2.6 4.146 3.147 0.270 
--­, 3 -­ 4.197 ....3.190 ... 1.24.3 4.144 3.149 0.267
u.259 4.18o 3.18l 1.239 4.143 3.1.9 0.463 
- 0.257.. 4.1/2 .. 3.111 --­ 1.237.-- 4.140.- 3,147 0.461 
0.253 4.162 3.1b5 1.233 4.136 3.146 0.e57 
,.--0.251 .4,151 - 3.159 -­ 1.231 . 4.137 3.149 O.,b50.247 4,1 0 3.153 1,e27 4.136 3.150 0"!51 
,--02 -. 4.12.7 --- 3.143 1.224 4.136 3.15o0O.248 
0.241 '4.113 3.132 1.221 4.133 3.148 0.445 
,0.237 .-. . 10,1 -3.1,!8 -- 1.,e7.-.-4.. .13U .... 15 0 - 0.d41 
0.234 4.0c9 3.121 1.214 4.126 3.149 0.e38 
h"0.231-. 4.070 . 3.11 1.211 4.125 3.151 0. 35 
0.2.17 4.060 3.103 1.207 4.120 3.148 0.e3l 
,--0.225 .4 .050 -­3.097 --.1.205 4.122 .. 3.153 0.e 9 
0.222 4.040 3.089 1.2o2 4.119 3.150 0.,26
-0 .218--4.0,5_---3. 080-_-1.198 - 4..117 . 3.151 0.4'22 
0.216 4.013 3.073 1.196 4.113 3.150 0.,!u 
-­0.213 -- 4.000 - 3*067- . 193 4.111 3.153 0.21? 
0.209 3.9t7 3,0 0 1'.189 4.106 3.153 .,I3 
.-0.205.. 3.976 3,05i1- .16S 4.106 .3.151 0.1209 
0,a2 3.960 3.041 1.182 4.100 3.148 O.eOb
-0.199-.-3.946-.....,.032 
-­ I.179 --. 097 -. 3.148 0.4030.196 3.932 3.'02 1.176 4.092 3.147 .,o00 
c" 0.193 -3. IY 3.018 1.173 •4.09b .. 3.153 0.197 
0.191 3.907 3.OOR 1.171 4.087 3.147 0.195 
-0.188 3.692 3.001 1.168 4.086 3.150 0.191! 
0.185 3.A82 2.993 1.165 4.084 3.149 0.189 
,--0.183- 3.869 -, 2.985 -­_ 1.163 .-4.082 3.150 0.167 
0,|79 3.855 .,976 1.159 4.07o 3.149 0.183 
""077 35 2.9t9 1.167 4.075 3.149 O.ldl 
0.170 3.815 291 14 .7 .4 0.17d 010 385 2.951 1.1b0 4.071 3.149 0.174 
0.167 3.8U2 2.944 1.147 4.067 3.149 0.171 
.164]-3.786- L1.933-1~.4-- 4063 -­ 3.146 
_2 0.16t3 
0.161 3.773 2.923 1.141 4.062 3.141 0.165 
S0.157 3.759 Z.9114 1.137 4.064 .3151 0.1610,15,4 3.744 L.902 1.134 4.070 3.155 0.1 0 
. O -­3.7J4 2.893 1.130 4.081 .3.162 0.154 
0.146 3.729 2.879 1.128 4.102 3.167 0.152 
..--0,145--3.732---..db6__-.1,5--....130--- 3.172 .014 
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DATE - 9-16-73
 




-ARNOLD AIR FORCE- STATION, TENN, .. ...­
~O NASA/I 09 SHUTTLE TEST 
.--- PAGE =-3 -
P~-------GU-------OUP MODEL -- WACH NO PO(PSIAI TOIOEG R) ALPHA-4OEL ALPfA-SECTOR ALPHA-PREBEND ROLL-MODEL YAW 
17. 139 7..92 148.8 1338. 3b.02 -5.02 30.00 180.00 0 
T-IF P-INF P01 0-6F 0-hF RHO-INF PL-IF RE/FT X Y X/L L 
-(CEG R. -)PSIA) .OPSIA) (PSIA) (FT/SEC) (LbM/FT3) (LN/F-ISEC) (FT-1) (IN) 4N) tIN) 
98.8 0.0163 1.321 0.114 3860. 0..44E-03 0.256E-05 0.670E 06 15.81 0.0 0.70 22.58 
ZPI PPI PPI/PUI ZP2 PP2 PP2/POI ZT T12 TT2/TO TWI TWI/TO TW2 TW2/TO TW3 Tw3/TO 
- ----- ) - (IN) - (0 6 R) (DEG R) (DEG R)-- (OEG R) 
0.139 -'3.748 2.038 - - 1.119 4.188 3.170 0.143 1282. 0.958 716. 0,535 596. 0.446 588, 0.440 
0.136 3.757 2.8 7 1.116 4.216 3.172 0.14U 1282. 0.958 718. 0.536 597. 0.446 589. 0.440 
-.0,133 -- 3.768 -- 2.819-- 1.113 4.241 3.1r2 0.137 1283. 0.559 715. 0.537 59E. 0.447 590. 0.441 
0.130 3.776 2.808 1.110 4.260 3.161 0.134 1283. 0.959 720. 0.530 598. 0.447 591. 0.442 
,-0.126----3.7b0--2,796---1.10t - 4.284- 3.169 - 0.130 - 1,83. 0.959 - 722. 0.539 599. - 0.448 .- 592. 0.444 
0.123 3.719 2.779 1.103 4.303 3.164 0.127 1284. O.90 723. 0.540 600. 0.448 592. 0.442 
,,...0.119 -- 3.7d2 2.768 .. 1.059 4.321 3.163 0.123 1284. 0.959 724. 0.541 601, 0.449 593. 0.443 
0.117 3.7d1 2.755 1.097 4.341 3.163 0M1l 1283. 0.958 725. 0.542' 602. 0.449 594. 0.444 
0.115--. 3.718 - 2.746 [.095 - 4.349 - 3.160 0.119 1283. 0.959 727. 0.543 603. 0.450 595. 0.444 
0.112 3.70 2.738 1.092 4.342 3.155 0.11b 1,83. 0.958 728. 0.544 603. 0.451 "595. 0.445 
-0.109...33750 .-- 2.729--1.009 --4.330 3.151' 0.113 1283. 0.958 725. 0.544 604, 0.451 596. 0.445 
0.105 3.723 2.720 1.85 4.310 3.148 0.109 1283. 0.958 730, 0,545 605. 0.452 597. 0.446 
0.103 -- 3.6e9 -- 2.709 - 1.083 4. Q3 3.152 0.107 1282. 0.58 731. 0.546 606. 0.452 597. 0.446 
0.101 3.bb5 2.bg9 1.051 4.72 3.154 0.105 1282. 0.958 733. 0,547 607. 0.453 598. 0.*47 
0.U98 -. 3.617 -- 2.6b - 1.078 4..56 3.158 0.102 1283. 0.958 734. 0,548 607. 0.453 599. 0.447 
0.094 3.517 2.663 1.074 4.240 3.157 0.098 1283. 0.958 735. 0,549 608. 0.454 599. 0.448 
.,-0.091----3.534 --- 2.645 -1.071-- 4 .27-- -3.159 0.095 1283. 0. ib 736. 0.550 605. 0.455 600. 0.448 
0.088 3.490 2.619 1.068 4.212 3.161 0.U92 1282. 0.58 737. 0.550 609, 0.455 b01, 0.449 
,--0.084 -- 3.441 2.588 1.064 4.203 3.160 0.088 1282. 0.957 73e. 0.551 610. 0.456 601. 0.49 
0.080 3.391 2.556 1.060 4.195 3.163 0.084 1281. 0.V57 739. 0.552 611. 0.456 602. 0.450 
- 0.076 -- 3.332 -- 2.521 - 1.U56 - 4.188 3.168 0.080 1250. 0.956 740. 0.553 612, 0.457 603. 0.bl 
0.073 3.210 2.477 1.053 ..180 3.166 0.U07 1277. 0.955 741. 0.55b4 612, 0.458 604. 0.451 
-- 0.069----3.207 --- 2.435 1.049.-- .. 172 -- 3.1b7 - 0,073 1274. 0.952 742. 0.555 613. 0.458 604. 0.452 
0.065 3.136 2.383 1.u5 -.170 3.169 0.69 1268. 0.94d 743. 0.556 614, 0.4!9 605. 0,4b2 
--	 0.061 - 3.043 - 2.317 1.0.1 4.164 3.171 0.U65 1259. 0.941 744. 0.556 614. 0.459 606. 0.453 
0,057 2.937 2.240 1.037 4.156 3.169 0.061 1244. 0.930 745. 0.557 615. 0.460 606, 0.4b3 
0,052 -...2.808 2.146 - 1.032 4.150 3.171 O.Ubb 122 . 0.913 746, 0.558 616. 0.460 607. 0,454 
0.047 2.658 2.034 1.07 4.150 3.176 0.U51 1196. o.U94 748. 0.559 617. 0.461 608o 0.454 
--.0.042---2.503 -- 1.917 - 1.U22 -.-4.150 - 3.178 0.U46 1164. 0.870 746, 0.559 617. 0.461 608. 0.455 
0.038 2.335 1.7b9 1.018 1..j8 3.118 0.042 lleb. 0.842 749. 0.560 618. 0.462 609. 0.455 
0.033 ---- 2.1oS - 1.013 1.148 3.180 0.u37 1083. 0.0g 750. 0.561 619. 0.462 610. 0.456 
0.029 1.9/9 1.517 1.0u9 4.152 3.161 0.U33 1043. u.179 1b. O.b2 b19, 0.463 610. 0.456 
- 0.026 -- 1.818 --. 1.393 - 1.0,6 4.151 3.160 0.U30 1007. 0.753 752. 0.562 620. 0.463 611. 0.457 
0.022 1.670' 1.219 1.002 4.162 3.1b9 0.026 968. 0.123 7b3, 0.563 621, 0.464 612. 0.457 
-0,017-533------17----09%7-- 4.165 - 3.169 -. 0.021 S25. 0.691 754. 0.564 622. 0.465 - 613. 0,'56 
0.013 1.411 1.080 0.993 .4.172 3.192 0.017 d76. 0.655 155. 0.564 622. 0.465 613. 0.458 
0.007 1.249 0.993 0.907 4.178 3.13 0.011 799. 0.597 756. 0.565 623, 0.465 614. 0.459 
0.007 1.2U2 0.917 0.987 4.189 3.194 0.011 755. 0.564 757. 0.566 624'. 0.466 615. 0.460 
--0.007.. 1.024 0.779 - 0.987 4.201 3.155 0.011 744. 0.556 759, 0.568 625. 0.467 617. 0.461 
45 
- - - ......... - . . . -. -. . . .
-- - -. . . . . - - . - ­
flAT.T= 9-,..73. 
h 0- ,
AFO, IN . 
. . . 
-
I-APN0LD .A~JR- F.OARC-ST~j10Np










































































,--- -.------ 2.262 1.214 - 0.911 
2.244 1.212 0.911 
- . . ..... 2.10 1.214 0.913 
1,195 1.413 1.064 2.1/5 1.211 U.912 
-- 1.180 -­ 2.351 --. 770-- 2.160--1.211 -- 0.912 
1.170 4.012 3.047 2.150 1.19d 0.910 
1.135 .... 48t.0 3.069 -­2.115 1.199 0.912 
1.099 4.063 3.088 2.079 1.200 0.912 
1.004 -4.0k5 - - 3.107 2.044 1.198 - 0.911 
1.028 4.108 3.125 2.008 1.198 0.911 
0.992-. ,132---3145.---1.972 -­ u1.194... .9 0 9 
0.958 4.1t8 3.167 1.938 1.194 0.910 
0.928 --.. 4.117 - -­3.161 1.908 1.195 0.910 
0.893 4.190 3.193 1.873 1.189 0.906 
0.Bb -- 4.203 ....3.207 1.638 -1.190 0.908 
0.822 4.217 3.120 1.*02 1.188 0.908 
0.787---4.218--- 3.231...--1.767- 1.187 . 0.90? 
0.751 4.243 3.245 1.731 1.188 0.908 
-­ 0.716 4.259 - 3.259 --- 1.b 6 I,]87 0.908 
0*.50 4.274 3.215 3.bbO 1.185 0.906 
, 0.645 4.292 3.491 1.625 1.183 0.90 
0.609 4.307 3.305 1.569 1.183 0.908 
,-0574-- 4.330---3.325--1.554-- 1.182 0.907 
0.538 4.365 3.354 1.518 1.178 0.905 
0.502 ­ 4.401 3.386 1.40e 1.379 0.907 
0.46 4.424 3.401 1.446 1.179 0.907 
.0.431 .4.428 .3.405 1.411 1.181 0.908 
0.395 4.402 3.385 1.375 1.181 U.908 
-­ o0,360_-.3b --­ 3.34A-13-0 - 1.121 - 0.907 
1.J 5 1.182 0.908 
. .1.2h9 1.194 0.911 
1.,49 1.23? 0.950 
1.e40 1.262 0,969 
1.233 1.312 J.00l 
1.230 - .4.339 . 1,020 
0.247 4.000 3.069 1.227 1.370 1.051 
0.244 3.985 3.056 1.24 1.427 1,094 
0.241 3.912 3.046 1.221 1.494 1.145 
-­0.239 3.964 3.0.0 1.219 1.576 1.209 
0.236 3.954 3.030 1.216 1.674 1.282 
.--0,Oj------2.944--302--1.13 ---1.779 -- 1.364 






























































































































































































































































































































































































- - - .46 
DATE 9-18-73 
- PROJECT NUMBER- VA353-218A -. 
ARU, INC. 
.- ANNULD-IR FORCE $TATION-TNN.- . .­
* NASA/RI 0I9 SHUTTLE TEST 





















T-INFt P-INF P01 Q-INF U-ISF kHO-INF PL-15F FE/FT x Y x/L L 









































.-­0.226 ----3.927 ----. 011-1.206 1.;093 1.528 0..30 1279. 0.956 690. 0.516 593. 0,444 594. 0.444 
0.224 3.917 3.004 1.204 2.099 1.610 0.22d 1278. 0.955 692. 0.517 594. 0.444 595. 0,445 
-­ 0.222 -. 3.908 . 2.997 -- 1.202- 2.199 1.686 0.d26 1278. 0.955 693. 0.518 595. 0.445 596. 0.446 




























0.:10 . -3.868 -- 2.968 .1- 1.190 2.664 2.044 0.d14. 1219. 0.956 700. 0.523 599. 0.447 600. 0.448 
0.207 3.860 2.964 1.187 - 2.802 2.152 0.dII 1279. 0.956 702. 0.524 590. 0.448 601. 0.449 
0.204 --.. 3.849 -- 2.957 .-- -1.184 2.541 d2.200 0.08 1.79. 0.'956 703. .0.525 600. 0.449 602. 0.450 
0.202 3.838 2.951 1.182 3.080 2.312 0.AVb 1279. 0.956 705. 0.527 601. 0.449 603. 0.450 
-­ 0.200--3.8d5 -2.91-1.IlO--- 3.202 -- 2.4bd - 0.204 1279.- 0.956 -. 706. 0.52$ 602., 0.450 603. 0.451 
0.196 3.816 2.9J4 1.176 3.336 2.565 0.200 1280. 0.956 702. 0.529 603. 0.450 604. 0.4!1 
,--0.193 - 3.805 -- 2.916 -- 1.173 J.504 - .694 0,197 1279. 0.956 109. 0.530 603. 0.451 605. 0.452 
0.191 3.7 3 2.919 1.171 3.619 .784 0.195 1279. 0.956 711. 0.531 604. 0.452 606. 0.45J 
- -.718 3. 80 2.910 .... 1.1bo 3.737 2.81b 0.19! 1 79. 0.957 712. 0.533 605. 0.453 606. 0.454 
0.186 3.7o8 2.903 1.166 3.805 2.032 0.190 1280. 0.957 714. 0.534 606. 0.453 607. 0,454 
0.1 -- 3.758- 2.±BY--1.103 -3.685.-- 1.995 . 0.187 12 0. 0.957 715. 0.534 607. 0.453 608. 0.454 
0.10 3.7.7 2.891 1.160 3.940 3.040 0.184 1280. 0.957 717. 0.536 607. 0.454 609. 0.455 
0.177 3.737 2.bd3 -- 1.157 3.997 3.084 0.II 1280. 0.957 718. 0.537 606. 0.455 609. 0.456 
0.175 3.7e4 2.675 1.155 4.010 3.056 0.179 1 80. 0.957 719., 0.538 609. 0.455 610. 0.456 
-- 0.172- 3.713 2.868-- 1.152 - 4.026 3.110 0.176 1280. 0.957 721. 0.539 610. 0.456 611, 0.457 
0.169 3.704 2.861 1.149 4.037 3.119 0.173 Icd0. 0.958 722. 0.540 610. 0.450 612. 0.457 
,-0,106-- 3. 2 .. -2.54 ---­1.146----40.2 -- 3.12 . 0.17U i281. 0.958 723. 0.541 611. 0.457 612. 0.45$ 
0.164 3.6/9 2.846 1.143 4.033 3.120 0.16/ Ic80. 0.958 725. 0.541 612. 0.458 613. 0, 49 
0.159 .3.665 - 2.8J5 - 1.130 .028 3.110 0.1&3 1280. 0.958 726. 0.543 613. 0.458 614. 0.459 
0.157 3.651 2.82h 1.137 4.024 3.115 0.1l 1 80. 0.958 727. 0.544 613. 0.459 614. 0,460 
0.154 -3.640 2.I20- -1.IJ4 4.022 3.116 0.158 1281. 0.951 729. 0.545 614. 0.459 615. 0.46U 
0.152 3.626 2.813 1.132 4.023 3.121 0.1b 1281. 0.958 7j0. 0.546 615. 0.460 616. 0.41 
-0.14- 3.614 .- 2.8U3--.-1128 --- 4,018 3.117 0.152 1281. 0.958 731, 0.547 616. 0.460 617. 0,461 
O.1b 3.6o0 2.794 1.126 4.012 3.114 0.1b0 1281. 0.958 732. 0.540 616. Q.461 617. 0.462 
0.1.3 3.56 2.185 1.123 4.015 3.119 0.147 le82. 0.959 734. 0.549 617. 0.462 618. 0.462 
0.140 3.5/3 2.717 1.l0 .U15 3.121 0.144 1 82. 0.959 735. 0.550 618. 0.462 619. 0.463 
- 0.136 - 3.557 2.167 1.116 4.014 J.122 0.140 1282. 0.959 736. .0.551 618. 0.462 619. 0,463 
0.133 3.541 2.754 1.113 4.016 3.124 0.137 1282. 0.959 737. 0.551 619. 0.463 620. 0,464 
-0.130---3.5.3 -­ 2.742---1l.10 - 4.013 - 3.124 0.134 1283. 0.959 738. 0.552 620. 0.464 620. 0.464 
0.127 3.505 e.730 1.107 4.012 3.125 0.131 1283. 0.960 740. 0.553 621. 0.464 621. 0.465 
.0.123 - 3.490 -2.718 1.103 4.011 4.124 0.127 1283. 0.959 741. 0.554 621. 0.465 622. 0.465 
0.120 3.470 2.705 1.100 4.012 3,17 0.124 1284. 0.960 742. 0.555 622. 0.465 622. 0.05 
.... 116 ....3.447 .. 2.689 _ 1.09o 4.021 3.137 0.120 1284. 0.961 743. 0.556 622. 0.466 623. 0.466 
0.112 3.433 2.670 1.092 ..045 3,147 0.116 1285. 0.961 744. 0.551 623, 0.466 624. 0.466 
.-0.109-----3.419------650--1.09 ---. 4.061 -. 3.14.t 0.113 1286. 0.962 745. 0.551 624. 0.467. 624. 0..67 
0.105 3.404 2.430 1.085 4.074 3.148 0.109 128. 0.961 746. 0.558 625. 0.467 625. 0.467 
..... ...... 47
 
DATE = 9-18-73 
PROJECT NUMBER -VA353-216A ------
ARO. ItC. 
-ARNOLO. AIR FORCE-STATION.-ENN--.... 
NASA/RI OH9 SHUTTLE TEST 
PAGE--.3 ............ .......... ..------ -
- ----GROUP--...DEL....PACH NO.. PO(PSIA). 













T-IKF P-INF POL U-INF 
------(DEG R). .IPSIA)..IPSIA). .(PSIA3 



























ZPIN) PP2-4PSIA) PP21/PO .. ZTd(IN) TT2 TT2/TO Tw1(DE40E1 G)8) TWI/TO - TW20E0 R) TWE/TO TW3(DEG R) Tw3/TO 
0.102 -­3.392-.609 ..- 1,082. 4.091 - 3.148 0.106 1286. 0.961 747. 0.559 625. 0.467 626. 0.468 
0.098 3.316 Z.590 1.078 4.107 3.151 0.10U 1287. 0.963 74e. 0.5Ou 626. 0.418 626. 0.468 
- 0.095 .-3.31.. - 2.510- ... 1.075. 4.128 - 3.157 0.099 1287. 0.962 750. 0.560 627. 0.468 627. 0.469 
0.091 3.337 2.544 1.071 4.139 3.154 0.095 1287. 0.962 751. 0.561 627. 0.469 628. 0.469 
.3.154 - 0.091 -12b7. -­ 0.962 752. - 0.562 . - 622. 0.469 628. 0.470 
O.Vu 3.2 2 2.48? 1.064 4.158 3.150 O.u8d 1287. 0.962 753. 0.563 625. 0.470 629. 0.470 
0.0. 0 .3.250.. 2.459 -. 1.060. 4.167 3.152 0.08. 1286. 0.961 754. 0.563 629. 0.470 630. 0.470 
0.077 3.208 2.4Z9 1.057 4.171 3.158 0.081 1285. 0.961 755. 0.564 630. 0.471 630. 0.471 
0.07 .....3.158 ..- 2.38 .. 1.054 4.170 3.153 0.078 1283. 0.959 756. 0.565 631. 0.472 631. 0.471 
0.070 3.106 2.348 1.050 4.177 3.158 0.074 1282. 0.958 757. 0.566 632. 0.472 631. 0.472 
-0.066--3.0 2.2.307 -­ 1.046 -4.I179-- -. 159 -­0.070 -1279. 0.956 - .758. 0.566 632. - 0.473 ­ - 632. 0.414 
0.062 2.991 2.eb0 1.042 4.182 3.160 0.u66 1274. 0.952 759. 0.567 633. 0.473 632. 0.473 
.0.058 .. 2.911 --.2.,01. - 1.038 - 4.185.. 3.164 0.062 1266. 0.946 760. 0.568 634. 0.473 633. 0.473 
0.054 2.821 2.131 1.034 4.190 3.165 0.058 1 56. 0.938 761. 0.569 634. 0.474 633. 0.473 
..050 .. 2.715 .... 2.051 .. 1.030.. 4.190 .- 3.166 0.054 1239. 0.926 762. 0.869 635. 0.475 634. 0.474 
0.045 2.590 1.957 1.025 4.194 3.168 0.049 1 15. 0.908 763. 0.570 635. 0.475 635. 0.474 
0.040 ... 2.46-.1.I8 .... .0 0 ---­4.199.-- 3.172 - 0.044 1185. 0.886 764. 0.571 636. 0.475 635. 0.475 
0.036 2.283 1.725 1.016 4.202 3.175 0.040 1148. 0.858 765. 0.572 637. -0.476 636. 0.475 
-- 0.031-- 2.115 - 1.597.... 1.011 . 4.204 - 3.176 0.035 1108. 0.828 766. 0.572 638. 0.476 636. 0.47b 
0.028 1.949 1.473 1.008 4.207 3.178 0.u32 1071. 0.600 767. 0.573 63E. 0.477 637. 0.476 





























0.014 1.412 1.067 0.994 4.212 3.182 0.018 922. 0.089 770. 0.576 641. 0.479 640. 0.478 
-"0.011 .... 1.309 ... 0.989 ... 0.991 .- 4.216 - 3.187 0.018 877. 0.656 771. 0.76 641. 0.479 640. 0.479 
0.007 1.217 0.919 0.967 4.220 3.188 0.011 803. 0.600 772. 0.577 642. 0.480 641. 0.479 
-....007..  1.035- .0.7d2 . . .0.987 4.217 3.18b 0.011 780. 0.583 774. 0.579 643. 0.481 643. 0.480 








-- ARNOLD AIR FORCE STATION,-TENN.-.......... ..
 
NASA/RI 01.9 SHUTTLE TEST
 
.... PAGE- -I -. . .. .. . .------
. ­
- GROUP---- - MODEL- -IACH NO. PC(PSIAO TC(OEG h|'[ ALPHA-MCOEL ALPHA-SECTOR ALPHA-PREBENO ROLL-MODEL YAW 
19. 139 7.92 150.1 133u. 35.04 -5.04 30.00 180.00 0
 
T-lNF P-INF PO1 0-ISF - U-INF khO-IhF kU-INF RE/FT X Y X/L L 
E------------R( (PSIA)- (PSIA) -(PSIA) iFT/SEC) LBM/FT3) (LBP/FT-SEC) (FT-I) (IN) (IN) (IN) 
98.8 0.0164 1.333 0.721 3860. 0.448E-03 0.256E-05 0.677E 06 11.29 0.0 0.50 22.58
 
zPI PPI PPI/P01 ZP2" PP2 PP2/PO1 Z71 T2 TT2/O TW1 ThI/TO 1W1 TW2/1TO W3 Tw3/To 
IN) .PSIA -... 1 . -... ) -. . (CEO R)_ (DEG R) ­...... (I (OhG -.-- - DEG R). 
:.....-----------.........I2.292 1.217 0.913 1.316 1245. 0.31 550. 0.411 530. 0.396 554. 0.414
 
2.275 1.218 0.914 1.299 1245. 0.931 553. 0.414 531.. 0.397 557. 0.417
 
--------. .2.241 145'. 533. 561.
----------- ---- - --. . .. 1.218 0.914 1.265 0.931 556. 0.416 0.398 0.419 
!.208 1.220 0.915 1.e32 1245. 0.931 560. 0.418 535. 0.399 564. 0.421 
,- 2.173- 1.220-- 0.915 --- 1.197 I45. 0.930 563. - 0.42L 536. 0.401 -- 567. 0.4­
2.139 I1.18 0.914 1.163 1245. 0.s31 566. 0.423 538. 0.402 571. 0.4,7
 
------- ........... 1.219 0.915 1.128 1245. O.530 565. 0.425 539. 0.403 575. 0.430
 
2.09 1.210 0.913 1.093 1243. 0.929 573. 0.428 541. 0.404 577. 0.432 
----------------. 033 -- 1.217 - 0.913 1.057 1254. 0.938 576. 0.430 542. 0.405 579. 0.433 
2.0)0 1.217 o.q13 1.024 1267. 0.947 579. 0,433 544. 0.407 582. 0.435 
.--I.009 -- 4.118- 3.107---1.989- -1.211--- 0.914 1.V13 1266. 0.947 613. 0.459 558,. 0.417" 608. 0.454 
0.917 4.135 3.119 1.957 1.209 0.912 0.981 1267. 0.947 616. 0.461 559-. 0.418 610. 0.456
 
0.944 2,138 ---. 0.948 0.463 560. 0.419 612. 0.457, ----4.154 ... 1.924 1.210 0.914 1266. 0.947 619. 

0.911 4.172 3.152 1.891 1.206 0.911 0.915 12o6. 0.947 622. 0.465 56Z. 0.420 613. 0,459
 
0.876 4.193 3.168 -- 1 .86 1,204 0.910 O.e80 1266. 0.947 625. 0.467 563. 0.421 614. 0.459 
0.8.1 4.215 3.189 1.821 1.206 0.q12 0.845 1266. 0.947 627. 0.469 564. 0.422 614. 0.459 
0.80f- 4.230 .03204---1.751. .- 1,205 .. 0.913 .1u 1266. 0.947 - 630, - 0.471 565. 0.422 615. 0.4 0 
0.771 4.244 3.219 1.751 1.204 0.913 0.715 14t6. 0.947 633. 0.473 566. 0.423 616. 0.461 
0.737 4.258 - 3.230- 1.717 1.203 0.912 0. 741 1267. 0.947 635. 0.475 567. 0.424 617. 0.461 
0.702 4.279 3.248 1.682 1.201 0.912 0.706 1266. 0.9.7 63e. 0.477 568. 0.425 617. 0.462 
.-.- 0.b67- 4.315 -- 3.275 -- 1.647 1.401 0.912 0.b71 1266. 0.qi7 640. 0.479 569. 0.426 618. 0.463 
0.b42 4.353 3.314 1.612 1.202 0.913 0.63a 1266. 0.947 643. 0.481 570. 0.426 619. 0.463 
j- 0.597-4.400- 3.340---- 1 .577--1 2 .. - - - 0.912 -- 0.601 . 1,66. 0.947 - 645, 0.483 .. 572. - 0.427 -.. 620. - 0.464 
0.5o2 4.419 3.35b 1.542 1.200 0.912 0.t i126. 0.947 64E. 0.464 572. 0.428 620. 0.464 
0.527 -. .4.426 .-. 3.362 1.507 1.199 0.911 O.b3 1266. 0.547 bbO. 0.485 574. 0.429 620. 0.464 
0.492 4.420 3.460 1.472 1.02 0.914 0.496 1267. 0.948 652. 0.488 575. 0.430 620. 0.464 
W-0.457 .-- 4.37 3.332 1.437 1.202 0.913 0.461 12b7. 0.948 655. 0.490 577. 0.431 621. 0.464 
0.422 4.341 3.299 I..o2 1.199 0.912 0.4b 1,67. 0.948 6b7. 0.491 579. 0.433 621. 0.4b4 
--. 388-4.296-..3165---|.3b8 I.200 0.912 o.J9e I68. 0.948 659. 0.493 579. 0.433 621. 0.4641.333 1.198 0.910 
 0.J57 1269. 0.949 661. 0.495 580. 0.433 621. 0.464 
- ..... 1.298 1.18 0.911 O.J2 1270. 0.950 063., 0.496 580. 0.434 621. 0.44 
1.287 1.198 0.913 0.411 1270. 0.950 666. 0.498 580. 0.434 621. 0.4b4 
...... ...1.278 1.198 0.912 0.302 1470. 0.50 668. 0.499 581. 0.435 621. 0.465 
1.270 1.199 0.914 0.194 1270. 0.950 670. 0.501 582. 0.435 622. 0.465 
___-- .6 -1.196--_ -- 0.914 - 0.292 .1270. 0.950 - 7z. -0.502 583. 0.436 622. -0.465 
1.265 1.196 0.912 0.e89 1271. 0.950 674. 0.504 584. 0.437 622. 0.466 
---0.283 ....3.972 - 3.030 - 1.263 1.195 0.912 0.287 1270. 0.950 676. 0.505 585. 0.437 623. 0.466 
0.280 3.9b3 3.024 1.260 1.196 0.913 0.284 1270. 0.950 67E. 0.507 586. 0.438 623. 0.46b 
-- 0.218-- -3.9b1- .. 3.020. 1.258 1.192 0.911 0.82 1271. 0.950 680. 0.508 587., 0.439 624. 0.467 
0.275 3.944 3.016 1.255 1.194 0.913 0.279 1271. 0.50 682. 0.510 588. 0.440 624. 0.467 
,--O.272-------3.936 01-1.ZS2--------.19---0.914---276 -... 271. .0.951 -- 683. -- 0.511 569. -0.440 . 625.--- 0.467 













?'ASA/RI O0" SHUT4Lb TEST
 
....PAGE- - . ... ....... ......... ...........
 
------......GROUP --,MOOEL.--VACH NO. -P0(PSIA). 7G(0EG Wl ALPHA-MCDEL ALPHA-SECTOR ALPHA-PREBEND ROLL-MOOEL YAW
19. 139 
 7,92 147.1 1337. -35.05 -5.05 30o0 
 10,0
 
T-INF P-INF POI 0-INF U-IKF 
 ,hHO-INF PU-INF AU/PT x y X/L L
-.--....-----
(BEG P).- (PSIA)----(PSIAI - iPSIA) (FT/SEC) (Lbm/FT3) (LOO/FT-SEC) (FT-1) 41N) (IN) fIN)
96.7 0.0161 
 1.306 D.706 3859. 0.439E-03- ' 0,56E'05.,O.663E 06 11.?9 
 0.0 0.50 22.58
 
ZPI PPI PPI/Pol ZP2 PP2 PP21FOI 2T2 TT2 
 TT2/70 'Th] -TWI/TO TW2 .TN2/TO TW3 TW3/TO

. (N:(P I } .. . .. .(IN) .... (PSIA) -- (IN) (DEG A) (DEG R) (DEG R) (OEG R)
 
r 0.267-- 3.916. 2.999- - 1.247 
 1.191 0,ql2 0.,e7l 1271. 0.950 687. 0.514 591. 
 0,442 626. 0.468
0*db4 3.908 2.991 1,444 1.169 0.910 0,e08 
 1271. 0.951 6dg. 0.515 
 592. 0.443 626. 0.468
,--0.762 ....3.9U - 2.980 ....1., 42 
-- 1,192 - o.913 0.466 1271. 0 951 691. 0.517 593. 
 0.443 627. 0.469
0.259 3."S5 2.903 1.239 1.191 0.qld 0.d63 
 1271. 0:950' 692. 0.518 
 594. 0.444 627. 0.469
3 8 5. .77
. 0,5 .- . - .3 -_1.189. -.0.911 - 0.26U 1271. - 0.051 694, 0.51, 595. 0.445 628. . 0.4690.252 3.874 
 2.971 l,232 1.181 0.911! 0.250 1271. 0.951 690. 0.520 
 596. 0.446 628. 0.470
0249
.:. --.... 609 . 907 - 1.229 1.192 0.914 0.253 1271. 0.951 697. 
 0.522 597. 0.446 629.
0.247 3.858 2.959 1.227 1.189 0.912 0.470
0. t51 1k72. 0.951 695. 
 0.523 .597. 0.447 629. 
 0.471

.-- .243 -. 3.85b2 - 2,956, 1.223 
 .1,90 - 0,j_3 0.447 1271. 0.951 701. 599.
0.524 0.448 630. 0.471
0.240 3.840 2.948 1.220 
 1.140 0.014 0.,44 1271. 
 0.951 702. 0.525 599. 
 0.448 630. 0.472
,-0,237--3.831 
-- 2,942-- 1.217 
-J.I191 -U.0914 0.e I 1272. 0.951 704. 0,526 600. 
 0.449 631.. 0,472
0.234 3.825 2.9135 1.,?14 1.192 U
.0.915 O,38 
 1272. 0o952 705. 0.b526 601. 0.450 632. 0.4U2

-0.230 - 3.8,1 .. 1.210 0.- 0
. 928 1.196  
 O. 34 1 73. 0.952 707. 0.529 602. 0.450 632. 0.413
0.227 3.815 2.916 1.207 1.196 0.914 0.431 
 IZ72. 10.952 709. 0,530 
 603. 0,451 633. 0.473

.0.225 3,d15 2.909 1.2o5 1.199 0,914 
 0,e29 1472. 0.952 710. 
 0.4531 604. 634.
0.452 0.474
0,Z?2 3.dui e*9u3 1.20L 1.200 0.914 0.226 1273. 0.952 
 712. 0.532 605,. 0.452
,--0P 19 ....3.808 ... 2.097 .-.. .199 -...,202 - .091IS 634. 0.474 . 0.423 - 1273. 0.952 713. 0.533 605. 635.
0.453 0.475
0.216 3.L8Ue ,d90 1.196' 1.206 0.915 
 0,d20 1273. 0. 52 714. 
 0.534 .606. 0.454 636. 
 0.475

,,- 0,.1 3,801 2.882 1.1'92 1.2o6 0.416
0.914 1473. 0, 52 716. 0.,536 607. 0.454 636. 0.476
0.209 3.194 2.8/. 1.189 1.205 0.913 0.213 1273. 0. "2 
 717. 0.537 600. 0.455 67 .7
 
--020 2..37 , 5 120 093 0.409 1,73. 0.952 719. 609.
0,538 0.455 638. 0.477
0.201 3.779 2.U01 1.181 1.207 0.91. 0.205 1273. 0.952 




_2.853 .... 4.177 .1 05 .. 0.9L3 0. 01 1273. 0.952 7-12. 611.0.540 0.457 639. 0.478
0.193 3.7b0 2,b44 1.173 1.203 
 0.912 0.197 1Z73. 0.952 
 723. 0.541 612. 0.458 
 640. 0.479
:-0.190 3.132 ....
2.B33 1.170 1.109 0.910 0.194 iM.3 0. 52 724. 0.542 613. 0.458 
 640, 0.479
0,1a4 3.715 2.842 
 1.164 1.199 0.911 0.b8 1 74. 
 0. 53 726. 0.543 613. 0.459 641. 0.479
0.181 3.697 2.d 2 
 111 1.198 0.1)11 O.165 1274. 0.9b3 70., 614.
0.544 0.459 642. 0.480
0.176 3.679 2.602 1.156 1.198 0*100
U.911 1274. 0,953 72e. 615.
0.545 0.460 642. 0.480

---0.173 -- ..-.. ,93 ....
3.660 7 
 l.13.. 1.196 0.013 0.171 1274. 0.9b3 730. 616.
0.546 0.461 643. - 0,4al0.169 3.640 2.780 1.149 1.194 0.912 0.113 
 1275. u.953 0.547
731. 617. 0.462 644. 0.482

.-0165 -3.623 2.765 1.145 l.lq4 U.912 0.169 1275, 0, 53 732. 0,548 
 618. 0.463 644. 0.4132
0.161 3.602 2.754 1.14!1 1.193 0.1)12 0.165 1275. 733.
0, 54 0.548 620. 0.463 645. 0.482
l0,7 .-3.581 1.742 1.137 1.191 o 512 
 0.161 1,75. 0.954 735, 0.549 621. 0.464 646. 0.463
0.153
49 -3.539.559 2.7277104 1.133 1.189 0,1 1276. 730.29 8 911 0.157,9b0u1 i 1  0.550 622. 646.
0.954 7  2 5 0.465 7  0i484
6 .  
0.14b -- 3.5 9 -- 2,714 
-1.1eb 1.187 . 0.911 -0.153 127b. 0.954 
 73e. 0.552 625. 0.467 648. 
 0.485
 
,"0143 -- 3.504 
-2.694 1.,' 3 1,107 
 o.913 0.147 1277. U.,552 739. 0.5b3 0.469
626. 648. 0.485
0.14U 3.484 
 2,06b 1.120 1.185 0.911! 0.144 1276. 0.955 741.-
 0.554 628.0 O40 0.4b6
. 649.

_--.0IJ7 ---3.4b5 . 666 1.117. 1.185 0.912 0.141 1277. 0,955 742. 0,655 629. 0.471 650. 
 0.466
0.133 3.448 2.057 1.113 
 1.187 0,915 0.137 1277.
6 0.955 743. 0.,b5b 630. 0.471 651. 0.487

.. '0130---'-
-- 2 ... 
 , 1 -- -189 ....0.917 - 0.1.34 1278. 0.056 744. 0.556 632. 
 0.472 651. 0.487
0.127 3.411 2.631 1.107 . 1.191 0.919 0.131 1276. 0."56 
 745. 0.557 633. 0.473 
 652. 0.488
 





DATE = 9-18-73 
---- PROJECT NUNHER VA353-218A . .......-.............. 
ARO. INC. 
,-ARNOLO-AIR FORCE-STATION. TENN. -..--...... 
NASA/RI OH9 SHUTTLE TEST ­
,..-.P A G E - -3 - ----- . . ...... .... . .. . ..... 
6ROUP MOUEL NO - TOM(EG R) ALPHA-SECTOR ROLL-MODEL.........----- - -/ACH PCLPSIA3 ALPHA-MODEL ALPHA-PREHEND YAW
 
19. 139 7.92 145.8 1337. 35.05 -5.05 30.00 180.00 0 
T-IF P-INF POX O-INF U-INF HHO-INF VU-INF RE/FT X Y X/L L
 
...... DE6. R) (PSIA) - (PSIA) .-- (PSIAI -- FT/SEC) CL8M/FT3) (LOM/FT-SEC) (FT-1) (IN) (IN) (IN)
 
98.7 0.0159 1.294 0.700 3859. 0.435E-03 0.256E-05 0.656E 06 11.29 0.0 0.50 22.58 
ZP PPl PPI/P0I ZP PPc PP2/PCI ZT TT2 TT2/TO TlI TI/TO T'2 TW2/TO TW3 TW3/TO 
'--(IN)-PSIA - - 4 V0)- PSIA) - - (IN)-.(DEG R)--- -. (U6 R) -DEG RI -- (CEG R)­
""0.124 - 3.391-.619 1.104 1.193 0.922 0.128 1V78. 0.956 746. 0.558 634. 0,474 652. 0.48
 
0.122 3.371 2.606 1.102 1.197 0.925 0.120 1279. 0.957 . 747. 0.559 636. 0.475 653. 0.488 
---0.118 ....3.350 -- 2.592-.098--- 1.200 - 0.928 0.12 1279. 0.958 748. 0.560 637. 0.477 654. 0.489 
0.116 3.328 1.575 1.096 1.203 0.931 0.120 1279. 0.958 749. 0.561 63a. 0.477 654. 0.490 
0-O.113- .307 - 2.562 - 1.03----1.209.--0.937- 0.117 --1280.' 0.958 - 751. 0.562 63;. 0.478 655. 0.490 
0.110 3.2d7 p;543 1.090 1.419 0.943 0.114 1281. 0.959 752. 0.563 640. 0.479 656. 0.491 
0.107 --- 3.210 - - 2.528 -1.U87 - 1.220 0.946 0.111 1281. 0.958 753. 0.b63 642. 0.480 656. 0.491 
0.103 3.2t0 2.506 1.003 1.237 0.954 0.107 -1282. 0.959 754. 0.564 643. 0.481 657. 0.492
 
0.100- 3.230 - 2.486-1.0a0 -- 1.251 - 0.9b3 0.104 1282. 0.969 755. 0.565 644. 0.482 657. 0.492 
0.096 3.205 2.460 1.076 1.263 0.969 0.100 1282. '0.960 756. 0.566 645. -0.483 658. 0.493 
,--0.093 -- 3.180----2,435-1.073 - 1.278 .- 0.979- 0.u97 - 1283. 0.960 - 757. 0.566 646. 0.484 659. 0.493 
0.089 3.154 2.409 1.069 1.298 0.991 0U.93 1283. 0.960 758. 0.567 647. 0.48" 659. 0.493 
0.05-- - 3.124 -2.381 -- 1.065 1.326 1.011 0.089 1283. 0.960 759. 0.568 - 648. 0.485 - 060. 0.494 
0.081 3.087 2.347 1.ObI 1.367 1.039 0.065 1283. 0.960 760. 0.569 650. 0.486 660. 0.494
 
0.077 .. 3.0.7 --2.313 - 1.057 - 1.431 1.086 O.081 128?. 0.960 761. 0.569 651. 0.487 661. 0.495 
0.073 -3.00 2.272 1.053 1.S43 1.168 0.077 1281. 0.959 762. 0.570 652. 0.488 661. 0.495 
-- 0.070 -. 953--2231--.1.00-- 1.648---1.245 0.04 1280. 0.958 763. 0.571 653. 0.488 662. - 0.496 
0.066 2.901 2.188 1.046 1.788 1.349 0.070 1278. 0.956 764. 0.572 654. 0.489 663. 0.496 
- 0.062 2.844 - 2.142 - 1.042 1.534 1.456 b.066 1275. 0.955 765. 0.572 655. 0.490 663. 0.96 
0.059 Z.7d E.OV2 1.039 e.069 1.571 O.ub3 1271. 0.951 766. 0.b73 656. 0.491 664. 0.497 
.. 0.056 - 2.716 ---- 2.040. 1.036 2.242 1.684 0.000 1265. 0.947 767. 0.574 657. 0.492 664. 0.497 
0.052 2.637 1.979 1.032 2.383 1.788 0.056 1256. 0.940 767. 0.574 658. 0.492 665. 0.498 
.-- 0,04a -- 2.,553 -- 1.914--1. Oe-- 2.546 - 1.908 O.1n2 1245. 0.932 708. 0.575 659. 0.493 665. 0.498
 
0.044 2.451 1.636 1.024 2.753 2.062 0.04d 1227. 0.919 /69. 0.b76 660. 0.494 666. 0.498 
-- 0.040 ?.337 --. 1,748 - I.0'0 2.950 2.206 0.044 120b. 0.903 770. 0.576 661. 0.495 666. 0.499 
0.035 2.216 1.6"5 1.015 3.19b 2.386 0.039 1176. 0.880 771. 0.577 663. 0.496 667. 0.499 
-- 0.031 - 2.073 - 1.547 - 1.011 3.439 2.b56 0.635 1140. 0.853 772. 0.b78 664. 0.497 667. 0.500 
0.027 1.919 1.432 1.007 3.693 2.755 0.031 ' 1096. 0.820 773. 0.579 666. 0.498 668. O.bO 
.- 0.022_1.77-1-I.317-1.002 - 3.929-. 2.929 0.026 1050. 0.786 774. 0.579 66e. 0.500 669. 0.u00 
0.017 1.623 1.208 0.997 4.111 3.061 0.041 997. 0.746 775. 0.580 670. 0.502 669. 0.501 
-.--0.013-1.482 - 1.108 0.993 - 4.210 - 3.134 0.017 938. 0.702 776. 0.580 673. 0.504 670. 0.01 
0.006 1.3o3 1.017 0.9b8 4.239 3.162 0.01u2 868. 0.649 -'776. 0.581 677. 0.507 670. 0.501 
4.--.007---- 1.159 -.. a70 0.967 .t.. 4.216 3.164 0.U11 824. 0.616 778. 0.583 682. 0.510 671. 0.502 
......
 
-- - - - ...........  . . . . . . . . .







PROJ T-hUNBER ---A3-3--1 A ----------.............
 -
ARO, INd. 
,--APLO-AIR FORCk -TA!Ib,-TENN.--. ----..-. -.. 
NASA/RI Or9 5HUTTLE TST 
PAGE-m-1 . 
.... - GROUP MOOL-----RAh NO -.PO(PSIAI - IO(OEG Q) . ALPIA4MCOL ALPhA-SECTOR ALPHA-PREBEND ROLL-MODEL YAw 
204 139 7i92 152s9 1336. 35.05 '5.05 3O0 180.00 0 
T-INF P-INF Vbi U-iN' U-INF HtOlt.F MU'0NF RE/F? X Y X/L L 
-(DEG--------(PSIA) ---(PSA) - PI ) -- (Fr/5tC) - (L81/FT3) ILbP/FT-SEC. (FT-) (IN) (IN) - (IN)R .. 
98.6 0.0167 1i35 0 734 3857. 0.457E-03 0.25SE-05 0.691E 06 9.03 0.0 0.40 22;568
 
ZP1 pkl PPi/POI ZP2 P'2 P02/P01 z22 TT2 T72/TO Tl TI/TO . TW2 TWV/TO 1W3 Tw3/TO























































































































































0.992 0.912 0.673 1.912 1.238 0.914 0.996 1245. 0.932 57e. 0.432 539. 0.403 597. 0.447 
.0958.0.911 --- 0.673 -. I3b 1.237 -- 0.914 . 0.962 1244. 0.931 581. 0.435 540. 0.404 600. 0.449 































-- 0.850--- 4.21-....3147 -1o.b0 ....1.226 - 0.915 . 0.854 1265. . 0.947 624* 0.467 560. 0.419 638. 0.478 













































0.676 4.379 3.284 1.56 1.227 0.920 0.t80 1265. 0.947 637. 0.477 565. 0.423 655. 0.490 














































-0.501 4.252 3.*02 1.481 1.224 0.922 0.505 1267. 0.948 650. 0.486 571. 0.428 674. 0.604 
0.466 4.2L4 3.177 1.446 1.23 0.92a 0.470 1267. 0.949' 662. 0.488 573. 0.429 b76. 0.506 






















... ... 1.341 1.221 0.923 0.365 1269. 0.950 659. 0.493 577. 0.432 680. 0.09 
1.316 1.220 0.923 0.340 1270. 0.950 661. 0.495 578. 0.433 682. 0.510 
1.307 1.221 0.925 0o.331 1270. 0.951 663. 0.496 579. 0.433 684. 0.512 

























































































































,--A~ JECT N.UMBER VA353-218A . .. 
L 
" 
-ARNOLD) AIR FORCE STATION, TENN .------ .. 





GROUP -MACH PC) tblAl 	 ALPHA-SECIOR ALPHA-PREBEND ROLL-MODEL YAW-------....... -MODEL.- NO- 101DEO R) ALPHA-MOOLL 

20. 139 7.92' 147.9 133b. 35.06 -5.06 3o.00 180.00 0
 
.... -(DEG ) . (P$IA) .. (PSIA) iPSIA) .(FT/SLC) CL6M/FT3} (L8P/FT-SEC) (FT-1) (IN) (IN) (IN) 
w98.6 0.016Z 1.313 0.T10 3856. U,4 2L-03 0,e55E-05 0.669E 06 9.03 0.0 0.40 22.58 
S ZPI ppi PPl/POl*--- ZP4 FPp PP2/PO| ZIe TTe TTV/7O TAI TWI/T2 TW2 TW2/TO TW3 TW3270 
,--INx PSIA) - - 111) -.-- PSIA - . . _. 41NI (OEG 9) - (DEG R) -- .(DEG Rl - - PEU 9) .....­
-0.296 ----3.7 1 .58, 7. 1.276 •1.413 - .9 4 oj00 1270. U.951 683. 0.512. 591. 0.443 701. 0.525
 
0.293 3.781 2.882 1.273 1.212 '0.924 0,e97 1270. 0.951 6U5, 0.513 592, 0.443 703. 0.b26
 
.-0269 --- 3.712 .. ? .bt7 .269 1.210- 0.9?3 0,iZ93 1271. 0.952 687. 0.514 593. 0.444 704. O.S27
 
0,286 3.764 ?.874 1.266 1.210 0.924 0.290 1271. 0.952 688. 0.516 594. 0.445 706. 0.529
 
0.O2b.-3.751 -- ,6--.b 1.2U9- 0. d--- 0. b8 127U.-- 0.552 . 690. 0.517 Sq5. 0.446 707°.. 0.S30
 
0.281 3114 2.0b1 1.261 1.209 0.924 0,et55 1270. 0.952 . 692. 0.518 596. 0.447 708. D.531 
.0278 -_.3.733- 2.8$5- 1.2b 1.205 0.922 0.dadl 1270. 0.952 694. 0.520 507, 0.447 710. 0.532 
0.275 3.725 2.848 1.E55 1.209 0.924 0.,179 1271. 0.952 695. 0.521 598. 0.448 711. DSJ3
 
---0.272 ----3.715 2.84S 1.252 1.Z07 0.924 0. 76 1271. 0.952 697. a.522 599. 0.449 712. 0.534
 
0.268 	 3.705 2,83q 1.248 1.20b 0.924 0.412 141|. 0.952 699. 0.523 GOO, 06450 714. 0.53t, 
-0.952. 700. 0.5825 601. 0.450 -- 715.-- 0.5363.69S 2.8631-o-.245'--- 1-205 --... -- 1271o..,--0.265 --- -	 u23 0. b . 
0.262 3.b84 2.B25 1,2 2 l.eO4 0.9 3 0.466 1271. 0.952 702. 0.526 602. 0.451 716. D.536 
--0.259 -3.674- 2.819 - 1.239 1.205 0.92b 0. 63 1271. 0.952 703. 0.527 603. 0.45d 717. 0.537 
0625b 3.663 2,dl2 1.236 1.205 0,9 5 0.db0 1271. 0.952 705. 0.528 605. 0.453 719. 0.538
 
S-0.253 3,654 ....2.806 1.233 1.205 -0.926 0.457 1271. 0.952 707. 0.52'9 606. 0.454 720. 0.039
 
0.250 3.648 2.799 1.1?30 1.206 0.915 O. b4 1 72. 0.952 Tue. 0.630 607. 0.454 721. D.540 
-0.246- 3.640 -- 2. 191 -.-...226 --1.207-...-. O.9 5. .-02b0 "72. 0.953 710. 0.b3l 607. 0.455 722. - 0.541 
0.243 3.635 L.785 1.203 1.210 0.927 0.241 1272. 	 0.952 711. 0.533 608. 0.456 724. 0. 44
 
W.-0.239 -- 3.6d9 2.777 - 1.219 1.210 0.926 0.,!-3 127. 0, 53 712. o.534 6009. 0.456 725. 0.543 
0.236 3.62. 2.773 1.216 1.211 0,9wZ 0.440 10Z. 	 0.953 714. 0.53b 610. 0.457 726. 0.544
 
0.536 611. 0.458 727. 0.545
c-0.233 -3.619 -2.tb5 1.213 .1.213 0.927 0.237 1272. 0. 53 71S. 

1.210 1,a13 0.946 0,e34 1274. 0, 53 717. 0.537 612. 0.45B 7213. 0.546
 
.022t--3.608--- 2.7b3 1--.214- .926 1272. 0.952 718. 0.538 613. 0.459 730. D.546
 




0.2e2 3,5 9 ?.r~b 1.eue 1.,15 0.927 0° e6 IZ7Z. 0. 03 720. 0.539 614. 0.460 731. 0.547
 
1.217 0.927 0.423 1273. 0,954 721. 0.540 615. 0,460 73,!. 0.548
 
.0.215 3.587 e.730 1,1 5 lell! 0.9do 06d19 1,73. 0,954 722. 0.5 1 6|5, 0,461 733. D.549
 
-0.212 	 3.5ib - 2.721 l.lY2 1.216 O0.21,6 1273. 0.954 724. 0.642 616. ,0,462 734. 0.550
 
O.Zlo 3.b68 1.10 .217 O.9do 0.414 1274. 0,954 725. 0.543 617. 0.462 73S. O.5ho
 




.-Od06....3.5o - 2.7U7 --- 1,|b6 1.2181 0og 0 0°el0 1273. 0.954 726. 0.544 618. 0.463 73b. 0,551
 
0.203 	 3.b56t 2.69d ].le3 1.,16 U.9 5 0.20! 1 73. 0.654 7.F. O~b45 61S. 0.464 731. ODb4
 
0,954 729. 0.546 620. 0.464 738. o.553
',.o--0200o 3.54e - .090 . 1.100 1.i11 0.924 0.404 1273. 

0.197 3.535 2.68h r1.177 l.?18 O.9ib 0°eo1 1274. 0.954 7JO. 0.547 f'21. 0.465 739, 0.553
 
..- 0.193 -3.547 2,619 1.113 1.219 D.ge6 
 0.197 1274. 0.954 7J2. 0°b48 621. 0.465 740. 	 U.554
 
•0.190 3.51b 2.669 1.170 1°e9 ,O) 0.194 1274. 0.954 733. 0.b49 622. 0.466 741. 0.5
 
--0,187--3.508---2.6b2---.1o7-- 1.218 D.90,24 0.191 -1274. 0.954 7J4. 0.550 
 623. 0.467 742.- 0.5b6
 
742. D.556
0.184 3.499 2.654 110 1.220 0,9Z5 0.188 1274. 	 0. 54 735. O.55l 6?4. 0.467 

•0,111 --3.492 2.650 1.161 1.220 0,9i6 U,185 1275. 0,955 736. 0.552 625. 0.468 743, 0,6b7
 
"0.178 3.479 2.6J9 1.158 1.221 0.940 0.181! 1274. 0.955 73e. 0.5b3 626, 0.469 744. 0,5b7
 
+-0.174..... E2 1.5- .21d 0.176 1275. Q.955 0.554 67 745.3.467._. ,.-8 0.923 	 739. 0.469 0.5"8 
•0.171 3.457 2.622 1.1b1 1.220 0.9Eb 0,17b, 1275. 0.9b5 740. 0.554 '627. 0,4Z0 746. 0.559
 
--.8----. -----. 1 .]148-....I. --- 0.940 0.172 1276. 0.956 741. 0.555 626. 0,470 -747. 0.559
 




;---PROJECT N BEH VA35" ? A .... 
AMD. IbC. 
1---4PRNO4D AIR FONCE 7 TO *TN , . .. . . . ..... 
NAS /Rl Oh9 SHUTTLE TEST 
s......GROUF. MODEL .---PACH NO-pCC{PSA) T0(0EG W) ALP A-MCOEL ALPhA-SECTOR At.PHA-PRf BZN0 POLL-MODEL YAW 
2L0. 1J9 7.9 1 145.6 1335. 35.06 -5.06 30.00 180.00 0 
T-INF P-INF pql Qrl F U-INF kmO-IAF VU-INF AE/FT x Y X/L L 
...........-­ (DEG P).=-IPSIA)-..-.4P 1AI. 
90.6 O.O162 1.319 
cPbI ) 
0.713 














S ZP1 PPI . P1/Pol ZP2 PP2, Pp2/PCl i1d IT2 7T2/T0 TW! T I/TQ 7 2 TW2/TO -TW3 Tw3/TO 
,-{ )- (P A -- - - 1(). - PSIA),--.. .. N) (09G P) WDEG Al - -(DEG RP. -40EG R) 
-.0.161 .. 3.443 - 2.594- 1.141 - 1.219 ....0.924 0.1b5 1276. 0."56 744. 0.557 630. 0.472 748. 0.561 
0.159 3.410 2.S85 1.138 1,220 0.525 0.162 1076. 0.956 745. o.558 631. 0.472 749. 0.561 
3.-,5.. 391. 2.57b . 134 -1.220 0,92 O.1 8 1277. .0.9b6 746. 0.559 631. 0.473 75U. 0.562 
0,151 3.382 2.563 1.131- 1.220 0.925 0.155 1277. 0." 7 747. 0.560 632. 0.473 751. 0.562 
.0147 ----.. 364----2550---1.127---1,Z220- 0.9 5 0.151 1277. 0."57 748. 0.560 633. 0.474 751. 0,S63 
0.143 3.344 2.5J5 1.123 1.219 0,9 4 0.141 1277. 0.957 749. 0.561 634. 0.475 752. 0.563 
-.­0.139 - 3.326... 2.5Z2 1.119 1.,?20 0.925 0.143 1276. 0, 57 750. 0.56E 634. 0.475 753. 0.564 
0.136 3.306 2.506 1.116 1.220 o.925 0.140 1279. 0. 5e 751. 0.563 635. 0.476 753. 0,564 
,,-.-O13,! .3256 .1. 491-. 1.112 1.220 0.925 0.13b 1279. 0.950 752. 0.564 636. 0.476 754. O~bb 























































,0.112 .3.143 -­ 2.363- 1.092 1.217 0.922 0.116 1281. 0. 59 759. 0.568 641. 0.480 757, 0.567 
0.106 3.11b 2.302 1,088 1.818 0.923 6.114 1282; 0.900 760. 0.569 642. 0.481 758. O.bba 
-0.0 -3.0 0 - 2.342-...1.0866-1*.217-..4.923 u.llv 1282. 0.960 161. 0.570 642. 0.481 758. 0.568 
0.103 3.060 2.3,10 1.003 Ial8 0.923 0.107 1282. 0.960 761. 0.570 643. 0.482 759. 0,50,3 
0.099 3.028' .2.29b 1.079 1.218 b.923 0.10-A 1282. 0. 160 762. 0.571 644. 0.483 759. 0.509 
0.09b 2,9 b 2,..71 1.076 1.217 0.922 0.10V 1282. 0.960 763. 0,5 2 645. 0.483 760. 0,569 
0.093 .. 2.9b3 2.24b 1.073 . .ld 0.923 0.091 1283. 0.961 764. 0.573 646. 0.404 761. 0.570 



































































1.04 1, 180 



















































0.O51 '2.4b4 1.1b6 1.031 1.220 0.924 0.06= 1268. 0." 0 774. 0.5080 657. 0.492 767. 0.57b 
0.047 2.387 1.806 1.O27 1.219 0.9e3 O.Ubl 1,59. 0.943 775. 0.581 650. 0.493 768. 0.575 
0.043 2.294 1.737 1.Od3 1.219 0.923 0.o47 1244. 0.932 776. 0.!581 659. 0.493 768. 0.575 
,-0,039--2,1 3--.1 .66 1.-- I .U19-... 1.219 -­ 0.923 0 .04J 1226. 0.918 777o 0.$82 650. 0.494 769. 0.576 
0.034 2.080 ',.b76 1.014 1.220 0.924 0.038 110b. 0.696 ?78. 0.5d3 660. 0.495 770. 0.576 
0.031 1.958 1.463 1.011 1.21,9 0.923 0.03 1168. 0.875 779. 0.583 662. 0.496 770. 0.577 
0.027 1.832 1.3eb 1.007 1.22U U.94. 0.031 1135. 0.850 779. 0.584 663. 0.496 7710 0.5 7 
.. ,24 1.706 1.292 1.004 .J.221 0.9d15 U.026 1098. 0.86! ?so. 0.584 664. 0.497 771. 0.578 
0.020 1.586 1.201 1.000 1.220 0.923 0.024 1062. 0.795 "761. 0.585 666. 0.499 772. 0.578 
-- ,1 -­1 9 - i1|. -- ,96--. o219 ....0.943- 0,020 1021. 0.765 782. 0.586 669. 0.501 773o 0,579 
0.013 1.364 1,0.33 .0,993 1.219 0.941 0,017 980. 0.734 763. 0.5"6 670. 0.502 773. 0.579 
--- -
--------------------
DATE n 9-18-73 
PROJECT NUPBER VA353-218A ......
 
ARO, INC. 
_)--ARNOLO AIH FORCE -STATION--TENN.--------
NASA/HI Uh9 SHUTTLE TEST 
,-PAG -. ..
....-..... GROUP-- - PO(PSIA) ALPSA-'CDELMODEL ACH NO TC(DEG h) 
20. 139 7,92 14b.8 1335. 35.06 
T-INF P-I&F P01 0-INF U-INF RHO-ItF . 








ZP1 PPI PPI/Pou ZP2 PP2 PP2/PO ZT7 TTI 
.- 4IN)----PIA -)--. .--.. (I)- (AE) 
-- -1.2b4- -­0.9b7 0.988 1.219 - o.93 0;012 889. 
0.007 1.054 0.798 0.'987 1.219 0.923 0.011 885. 
- - - - - - - - - --
- -- - -- - ....... .

i.. . . . . .- ..... ...... r
 .-. - - . - - - - - ... 

-- -....... ...........
-- - - - - - - - -.... .......... .... .... --

I4. .. .  .. .. ..... .. . .
 




















































....... ~ ..... ..... . .. 5
 ...~ 




_--PROJECT NUPBER--- VA353-2lbA.... 
-ARNOLD-Alk FCRCE-STATION.-TV N.--­
NAiA/R| 059 SHUTTLE TEST
 
--.--...... .. ACH NO.. PG{PSIA), TOIOEG P) ALPHA-SECTOR ALPHA-PREBEND POLL-MODEL 

21., 139 7.92 1S2.9 1335. 35.06 -5.06 3.oo0 160.00 0
 
GROUP MODEL .---. ALPHA-MCDEL 	 YAW
 
T-IKF P-INF POI Q-INF U-INF kHU-INF Pb-IKF PE/FT x Y X/L L
 
).......fDG .(PS1A)+ (FT/SEC)- (LtM/FT3) (LBII/FT-SEC) (IN) (IN) (N
R PSIA) .(CPSIA) 	 IF7-1) 

98.6 0.0167 1.358 0.734 3856. 0.458E-03 0.255E-05 0.692E 06 6.T7 0.0 0.30 22.58
 
zPl PPI PPI/POl ZP2 PP2 PP2/POl zTe IT2 lIT/TO Twl TWI/TO 7w2 Tw2/TO TW3 TW3/70
 
-- IN) 	 - -(PS IA)-.. . .. --- 1N - 4PSI A)-....... ....IN) (DEG r). . DEG R) (DEG R) 4DEG NJ
 
--1.119 .-- 0.905- . 666 -..2099 -1.243 - 0.915 1.123 1244. 0.932 561. 0.420 521. 0.391 569. 0.426 
1.098 0.902 0.664 2.078 1.243 0.915 1.10a '1244. 0. ,32 .564, 0.422 526. 0.394 57 , 0.430
 
1.062 	 _+0.901 ... 0.603 . 2.042. 1.242 0.915 1.Obb 1244. 0.932 567. 0.424 531. 0.398 578. o.433 
1.030 0.§02 0.6b4 2.010 1.442 0.91b 1.034 1244. 0.932 56S. 0.426 535. 0.401 Sol. 0.435 
,;-0.995- .90U5 - 0.606---1.975--- L.243-- 0.915 10.999 1244 0.932 572. 0.429 541. 0.406 $84. 0.438 
0.961 + 0.903 '0.665 1.941 1.244 0.916 0. 6b JZ,4 0.932 575. 0.431 55O, 0.412 587. 0.440
 
.-- 926 .....- . ... 1.906 -. 0.91b 1Z44. 0.932 570. 0.433 560. 0.420 590. 0,442
0.903 6u5 1.242 0.930 

0.891 0.9b4 0.665 1.611 1.243 0.915 0.0 5 la44. 0.932 501. 0.43b 562. 0.421 593. 0. 444 
..-0856 ----0.903 . . 0.'665 . 83h 1.242 -0.,915 O~d6O 1241. 0.929 584. 0.437 562. 0.421 596. 0.446 
0.821 1.132 O.bJ4 1.801 1.d 1 0.915 0.625 1,56. 0.941 5d7. 0.440 560. 0,419 599. 0.448 
,0.8U8-2. 143 .5 78_--1 .788 ... a.40-- 0,913 -0.b1 1265. 0.948 590o. 0.442 $b9. 0.419 601. u0.450 
0.803 3.917 2.901 I.1d3 1.233 0.913 0.807 1264. 0. ,7 6,7. 0.470 587. 0.440 629. 0.471
 
,--0.768 4.047 .. 2.984 1,7 Ft 1.232 0.913 0.172 1 65. 0.948 630. 0.472 590 . 0,442 631. 0.473
 
0.733 4.0/9 3.025' 1.713 1.230 0.912 0.73! 1265. 0.947 632. 0.474 593., 0.444 633. 0.474
 
r"0.697 .4. .091 .3.028 + 1.677 1.229 .012 0.101 1265. 0.947 635. 0.475 597. 0.447 634. 0.475
 
0.062 4.072 3,0e5 1.642 1.227 0.912 0.666 1266. 0.948 637. 0.477 599. 0.449 636. 0.476 
i0.627-- 4.073--308--.0 .. 128- 0.913 0.b31 -1266. 0.949 640. 0.479 595. 0.449 637. 0.477 
0.592 4.051 3.014 1.572 I.L27 0.913 0,596 1466. 0.949 642. 0.481 601. 0.450 639. 0.479 
--0,557.....4.0l1- 2.990 -- 1.S37 i.,2b 0.913 0.bb6 1 267. 0.949 644. 0.483 603. 0.452 641. 0.480 
0.521 3.975 2.961 1.501 1.223 0.911 O~bdb 1267. 0.949 647. 0.484 603. 0.452 643. 0.481
 
_0..04866 .....3.929.--2.929. . 1.4066 1,223 .. 0.912 0.490 1267. 0.949 649. 0.486 604. 0,453 644. 0.482
 
0.451 	 3.887 2.900 1.431 1.2e4 0.913 0.45b 1268. 0.950 651. 0.483 6006. 0.454 645. 0.483
 
. .... . ... .. 13 1. 22U 0.912 U.419 126V. 0.950 653. 0.489 607. 0.455 646. 0,4
 
1.3ti 1.219 0.911 -. ,3b5 iZ69. O. 51 656. 0.491 60 . 0.456 648. O,.d6
 
..%..-.' .. .1 52 1.220 0.913 0, it 1269. O, Sl1 65e. 0.49J 611.. 0.458 650. 0.487 
S1.342 1.222 0.915 0,J66 1 69. O. Sl 660. 0.494 613. 0.459 6s2. 0.488
 
.1333 1. 19 0.914 0.357 1269. 0.951 662. 0.490 bis. 0.460 653. 0.489
 
1.J46 1.,17 0.913 Oj5V 1270.O 0.951 604. 0.497 616. 0.4&2 655, 0.490
 
,__344--3.b44.-2.7j7 .--..3 6 .. 1.210 0.913 -0.3.8 1270. 
 0.991 666. 0.499 618. 0.463 65b. 0.492
 
0.340 3.632 e731, 1.320 l,€15 0.914 0,3 4 1 69. 0.951 666. 0.500 019. 0.464 Sb, 0.493
 
0.337 ...3.6,1 2.723 1.317 1.215 0.914 0.341 127e. 0.951 670. 0.b02 621. 0.465 659. 0.494
 
0.335 J.606 2.715 1.315 1,Z13 0,913j 0,339 1470. 0."51 672. 0.503 623. 0.466 661. 0.495
 
..0331 .J.597 ?.7U9 1.311 1.211 0.912 0,33b 127u. 0.9b2 674. 0.505 624. 0.468 662. 0.496
 
0.327 3.592 2.7u8 1.307 1.213 V.915 09331 1270. 0.952 676. 0,507 625. 0.469 663. 0.497
 
-0.325-- 3.580 --. 2.701----1.306- 1.212 + 0.914 0.349 1270. 0.952 678. 0.5013 627. 0,470 665. 0.498
 
•0.322 3.568 2.696 1.302 1.207 0.912 0.32b 127c. 0.952 680. 0.509 628. 0.471 666, 0.499
 
,--0.319 -3.562 1.693 1.299 1.208 0.913 o.323 1270. 0.952 6d1. 0.511 629. 0.472 b68. 
 0.500
 
3.555 2.691 .26 U.914 0.320 1270. 683. 0,512 630. 669. 

,. ... 312 ...3,544 2.bd3 . 2V2 1.405 0.913 0.31b 1270. 0.952 685. 0,63 631. 0.473 670. 0.503
 
0.316 1 1208 9.952 	 0.472 0.502
 
0.310 	 3.536 2.678 1.2y0 1.205 0.9;13 0.J14 1270.' 0,952 b87.. .0.515 633. 0.474 672. 0.5U4 
-- ,035 6.. , /--- , .-- 1.202 - 0-311 1270. 01 052 688. 0.516 634. 0.475 673. 0.505.....  0.911 

0004 3.521 2.072 1.284 1.204 0.914 0,30b 1271. 0.953 b90, 0.511 634. 0.476 674. 0.506
 
ii ... .... .... ... 

D''ATE= 9-18-73 
,---PROJECT hUMBeR- VA353-218A - ........................ 
ARO, INC. 
-ARNOLD-A IN -FONCE -$TAT ION, 7ENN ........ . 
NASA/RI 



























S T-INF P-INF pol Z',NF U-INF ... HO-INF MU-INF FE/FT x Y X/L L 














































0 2 99 3 4 9 
"".2.667--.. 
2 061 
282 "" 1.204 

























1.201 - 0*914 





























0.286 3.470 2.643 1.266 1.199 
,--0.282 .....­3.463 -­ 2.637 -- 1.262 1.200 
0.279 3.455 2,633 1.259 1.190 
0 .-*0277..---3.449 .....2.630 ­ ..1.257 - 1.195 
0,274 3.444 2.626 1.254 1.199 





























































0.269 3.433 2.018 1.24R 1,199 D.915 o.213 
. 267 -- 3.429 -­2.613 . 247 .- 1.200 -- 0.914 0.271 
0,263 3.4.2 2.010 1.243 1.196 0.914 0.267 
.'---0.2bo ----3.417 -­2.6U4 .1240 1.200 - 0.914 0.264 
0.257 .3.412 2.600 1.237 1,1 9 0.914 0.e61 
.0.2S' .408.-12.599....-. 234 - ,0L--- 0.916 --- ,!bb 
0.251 3.3 7 2.b"0 1.231 1.198 0.9131 0.,55 
0,--0 ,Z8 - 3 .392 - -- 2 .56 5 - .1228 1.2 00 .. 9 14 O ,b z 0,244 3.382 2.578 1.214 1.198 u,913 0,246 
0,241 _ ..3380 ..._2.b76 -1.221 .1 il -- .915l 0.245 
0.238 3.369 2.509 1.218 1.190 0.914 0,24Z 
,--.235 ..__. 33- .. 2.563-- l.1215 -1 .,199'-- 0.91A- 0,439 
0,232 3.355 2,557 1.212 1.198 0.913 0,e36 
---0,229 -..3.348 --.2.552 - . 1.209- - L,195. 0.912 0,e3j 
0.226 3.341 2.501 1.206 1.199 0.914 0,d30 
..0.222 -,..331 .--2.542 1.202 1.198 0.914 0.,!26 
0.216 3.321 2,534 1.19b 1.19- U.912 O.d22 
1.- 0.214 -- 1-.315 - -2,530 - 1.194 --. 1.197-- U.913 .0,e18 
0.211 3.302 2.522 1.191 1.195 D.913 OelS 
:-0.207 ...3.291 2.514 - 1.18T 1.196 0.913 0,'11 
0.203 3.281 2.5U7 1.103 1.194 0.913 0.2U7 
-. 0.200 -..-3.V72 2.499 -1.180 1.197 -. D.914 0.204 
0.196 3,2b1 2.492 1.116 1.196 0.914 0.e00 
11-0.13 -3,5 - , 2-,3--19--093-- 0.197 
0.159 3.238 2.473 1.169 1.197 0.914 0.193 
.10l6 . 3.227 -2.4b6 1.166 1.196 0.914 0.190 
0.178 3.202 2.44b 1.158 1.198 0.915 0.182 
r0.7....315...2.431-..1154 1.193 0.914 0.178 
0.171 3,109 2.42o 1.151 1.196 0.914 0.115 
1 1_ 0168 .-­..-.151, . - 4,07-- 1 418--- - . 9 - 0 .9 13 0.172 




































































































































654. - 0.490 
655. 0.491 























































































;:. . . . . . . . . ....................- - -- - -- ... ..... .. 
------------...---.---.. ---.-..- --...... 57 
BATE 9-18-13 
....­RROdt:CT NUMBER--VA383-21bA ------------.............. . . . 
ARO. INC. 
---RNOLO -AIR-FOACE-ST ATI ON,-TENN ...... 
NASA/RI OH9 SHUTTLE TEST 
,.--PAGE---3 . ...... .. ......---......... . . 
----------------.GROUP ....MODEL..MACH NO .. PO(PSIAl TOlUEG Rl ALPhA-MCDEL ALPHA-SECTOR ALPHA-PREEENO POLL-MODEL YAW 
21. 139 7.92 147.6 1334. 35.07 -5.07 30.00 180.00 0 
T-IKF P-INF P51 Q-INF U-INF HHO-1hF 'MU-11hF AE/FT x y X/LL 
----- -- IDEG R) --- (PSIA)----(PSIA) 





j ......... PFL _...nZPI"PPI/PUI ZP2 PP2 ...-PP2/OI ZT2 TT2 TT2/TO TWI TWI/TO TW2 TW/TO TW3 TW3/TO 
,--(N|-SI | INI -----­ (PlSIA) ---..- - . fIN) (DEG P) IDEG R) . IDEG R) (DEG R)-­
ii-0161 - 3.117 . 1,9 -----1,141 1.196 - 0.913 0,105 1277, 0.957 748. 0.561 682. 0.511 722. 0.541 
0.158 3.100 2.366 1.138 1.197 0.913 0.162 1278.' 0.958 750. 0.562 683. 0.512 723. 0.542 
;,.--0. 1!,4-.- 3,08 . 2.352 ... ,3 .. 1.196 0.914 0.155 1278. 0.958 751, 0.563 683. 0.512 724. 0.542 
0.158! 3.062 2.339 1.132 1.198 0.915 0.150 1278. 0.958 -752. 0.563 684. 0.513 725. 0,543 
.--0,1U -3.044--2.325 --­ l.130- .1.198 .-- 0.915 0.lhA 1278. 0.958 753. 0.564 685. 0.513 725. 0.544 
0.147 3.024 2.309 1.127 1,1Q5 0.913 0.151 la79. 0.958 754. 0.565 686. 0.514 726. 0.544 
)"---0.143 ---3.008 ----2.297 --- 1.123 l.k98 0.915 0.147 1079. 0.9b9 755. 0.566 687. 0.515 727. 0.545 
0.142 2.992 2.285 1.122 1.199 0.916 0.146 1279, 0.959 750. 0,566 687. 0.515 728. 0.546 
,,---0139 ....2.912..- 229 _..1.1 19 1.196 . 0.914 0.143 1279. 0.959 77 0,561 688. 0.516 729. 0.546 
0.135 2.956 2.256 1.115 1.197 0.913 0.139 1279. 0.959 756. 0.568 689. 0.516 729. 0.547 
--0.132-2,935-2.240--1.112_ --. 19g -­ o0.914 0.136 1280. 0.960 759. 0.569 690. 0.517 730. 0,547 
0.129 2.913 2.2,e4 1.109 1.197 0.914 0.133 1281. 0.960 760. 0.569 690. 0.518 731. 0.548 
S-0.125 ----2.890 .-.. 2.207 _..1.105. 1.198 -0.915 0.129 1281. 0.960 761. Db70 691. 0.518 732. 0.548 
0.122 4.865 2.188 1.102 1.196 (1.915 0.12b 1281. 0.960 761. 0.571 692. 0.519 732. 0.549 
..0 118 ----2.037 ..-. 2.165 ....1.095 . 1.199 -0.915 0.124 1281. 0.961 762. 0.571 693. 0.519 733. 0.549 
0.114 2.811 2.145 1.094 1.199 0.915 0,118 1282. 0.961 763. 0.572 693. 0.520 734. 0.550 
-. 0. 112-2.7855-215- 102-1.198 -U.915 0.116 .1282. 0.961 764. 0.573 694. 0.520 735. 0.551 































0.098..-- 2.611 .. 2.037 -1.078_.. 1.198 0.914 0.10z 1284. 0."62 768. 0.576 696. 0.522 738. u.553 
0.095 2.643 2,016 1.075 1.199 0.915 0.099 1284. 0.962 765. 0.576 697. 0,522 739. 0.5b4 
-­,9 -267--.9--10 -. 1.200 ­ - U.915 0.096 1284, 0. 62 770. 0.577 697. 0.523 740. 0.5b5 
0.090 2.589 1.974 1.010 IkOI 0.916 0.094 1284. 0.9563 771. 0.578 698. 0.523 741. 0.555 
---0.081- 2,500 1.953- 1.067 1.200 .0.915 0.091 1285. 0.963 771. 0,578 698. 0.523 741. 0,550 
0.084 2.535 1.933 IUb4 1.201 0.916 0,V838 1284. 0.963 772. 0.579 699. 0.524 742. 0.556 
-0.081 .2.505 -1.909 - 10bl 1.199 0.914 0,ob5 1285. 0.963 773. 0.580 700. 0.524 743. 0,557 
a017 2.475 1.887 1,057 1.198 0.913 0, 51 1285. 0.963 774. 0,550 700. 0.525 744. 0.558 
--07--2.446--1.866 -I. U54 ---­1.200 --.0914 0.078 1286. 0.964 .77S. 0,501 701. 0.526 .. 744. 0.558 
0.070 2.419 1.843 1.050 1.202 0.916 0.u74 1286. 0.964 776. 0.581 702. 0.526 746. 0.559 
-0,067 -2.382 ....l.blb -1.047 .1.198 0.913 0.071 1285. 0.964 776. 0,582 703. 0.527 746. 0.559 
0.063 2.343 1.7d6 1.043 1.198 0.913 0,067 1285. 0.963 777. 0.5bi 704. 0.527 747. 0.560 
-- 0.059 2.305 -.1.7b6 1.039 1.201 . 91b 0.063 1284. 0.963 77e. 0,583 704. 0.528 747. 0,560 
0.055 2.264 1.725 1.035 1.201 0.915 0.059 1282. 0.901 775. 0,584 705. 0.528 748. 0.561 
,"-0.052--2.212 - 1.686-- 1.032--...1190 .. 0.'914 .05.Ob 1277. 0.957 780. 0,585 706. 0.529 749. 0,501 
0.047 2,5bO 1.643 1.027 1.198 0.913 0,051 1271. 0.952 781. 0.585 707. 0.530 750. 0.562 
:.---0.044 - -2.097 1,598 1.,14 1.200 0.914 0.048 IZ61, 0.945 781. 0.$86 707. 0.530 750. 0.562 
0.039 4.022 1.542 1.019 1.199 0.915 0.043 1245. 0.933 782, 0.586 708. o.531 751, 0.563 
.- 036 --- 1.941 ...1.479 ..... 1.016 1.199 0.914 0.04U 1225. 0.918 783. 0.587 700. o.531 751. 0.b63 
0.032 1.850 1.411 1.012 1.201 0.946 0.036 1204. 0.903 784, 0.588 709. 0.532 752. 0.564 
..--008-5*--- 3--1 008 ---. 200 -­ 0.915 -­ 0.032 1177. 0.8383 7a5, 0.588 710. 0.532 753o 0.564 
"0.024 1.640 1.25S 1.004 1.200 0.915 0.028 1138. 0.b53 785. 0.589 711. 0.533 753. 0.565 
l................ ...... . .. . . .... 
DATE 9-18-73
 
PROJECT NUIJ8ER VA353-21A 
ARC), INC. 
.- ARNOLDz.AIR-FORCE. STATION,--TENN.----........... 
NASA/RI 019 SHUTTLE TEST 
.---. PAG9-.4 .......... ...........­
- --- GROUP-..iPODEL NO.. POPSIA) .. TC(EG It) ALPMA-MCOEL---- . PACH 
21. 139 7.92 147.7 1334. 35.07 
T-INF P-INF POI O-IN? 0-INF H8O-IIF" 
. .... WE R) .(PSIA) (PSIA) A,(PSIA) (FT/SEC) (LbN/F13) 
98.5 0.0161 1.311 0.7U9 3854. U.442L-03 

Zp- Pp PF-1/pol ZP2- PP2 PP2/PCI z2 T72 
-,-4-INI~ APSIS.--- IIIA ...--------(IN) . (DEG P) 
0.019------1.532 ..- 1.168----0.999 ---1.199-- 0.915 0.023 1093. 

0.014 1.419 1.082 0.994. 1.201 0.916 O.u18 1040. 
-0.009---. 1.309 ----0,999---- 0,989 .1.198 0.91 0.013 976. 
0.007 1.f13 0.94b 0.987 1.197 0.913 0.011, 913. 
.- 040-7--- C2-.--. r78S-9k-----4,97--4.S ....0.011 -... -909-
... .. .. 
,i................. ----------........... 

... .. .. .. .. ................... 
.. . 
 





.............. ............ .- ..... . . .... .. .. . .
 
ALPHA-SCTOR AL.P-PREENO RCLL-MODEL 
-5.Ot 30.00 180.00 
MU-INF IE/FT X Y X/L 
(LBFIT-SEC) (FT I) (IN) (IN) 

0.255E-05 0.668E 06 6.77 U.0 0.30 

TT2/T0 TWI TqI/TO TW2 TW2/TO 

-(D&6 R) - (0EG R) 
0.019 786. 0.589 71E. 0.533 
0.780 787. 0,59D 713. 0.534 
0.732 788. 0.590 713. 0.535 
0.688 788. 0.591 714. 0.535 






































=-ARNOLa.AIR FURCE, S7ATION. TENN.,.--....... 
KASA/RI O 9 SHUTTLE TEST 
,---PAGE X I. ------ .... 
-----..---..GROUP~. MODEL . -VACH NO POCPSXA). TGOE0 A) ALPhA-VGOEL ALPhA-SECTOR ALPVA-PREOEND POLL-MODEL YAW
 
22, 139 7,9Z 149.5 1334. 35.07 -5.07 30.00 A80.,00 0
 
T - F P-IN Po, U- Ihi L,-I NF khU-IKF PU -I NF Af/FT x Y XIL L 
----... ---- (PSIA} (PT/SEC) (LOM/FT3) (LEV/Fl'5 Ci IFT-1) (IN) (IN) (IN)(DEG 9) 	 (PSIA). -(PSIA) 

98.5 0.0163 IJ2? 0.717 3U54, u,40L-03 0-155E-05 0.617E 06 4.52 0.0 0.20 "22.58
 
ZP 	 l FPpi/P01' 
,-- --IN- --- (P ... (I ) - - -PS A).... (IN) (DEG R) (DEG R) (DEG R; (DE5 R) 




0.932 	 557, 0.417 543. 0.407 580. 0.435
0.074 .0,40
,_- 1.060 ----- -0.6S8 1.217 -0.917 1.06, 1244. 

1.039 0.874 0.6b8 2.D19 1,Eau 0.918 1.043 41240, 0,9133 559,- 0.419 545. 0.408 582. D.436 
, _1.003 ... . 87484 .. 7 . 1.983 1.216 0.916 1,07 12 45. 0 ,33 562. 0.421 547. 0.410 584. 0 43 8
 
0.423 552. 0.413 585. 0.439 
-0 .936 -0 .875--0 .656-1-. 916 .117 .0160 _- 0.,40 1144. .- 0,033 '.567. 
0.971 0,b76 0,60u 1,9ni 1.,20 0.919 0.975 1445. 0.933 564. 

0.425 	 554. 0.415 587. 0.440
 
0.901l 0.814 0.0$7 1.B81 1, 19 u.917 0, Ub 1244. 0.933 570. 0.427 557. 0.417 588. 0.441 
1"'*0 805 - .8,75 .. 0,58 -- 1. 45 1.219 0.918 0.869 1,45. 0.933 572. 0.429 56j. 0.422 590. .442 
0.829 0.876 0.659 1,009 1.220 u619 0,o33 1244. 0.,;33 b75. 0.431 567. 0.425 594. 0.444
 
,,.-,0.792 ----0,.8 .6 9 . 772 I.Zld 0.917 0.196 124,. 0. 33 578. 0.433 S70. 0.427 594. D.445
 
0.756 0,ilb 0.6b9 1.736 1.219 0.918 0,?6u 1245. 0.933 5ts0, 0.435 574. 0.430 596. 0.446 
-,_...72- --0.877- 0.660 ._ I .700 --1.220---0.91S . , 4 IZ44. .0.933 * 583. _.0 437 -577. 0.433 597. 0.448 
0.684 0,Sde O .Obd 1.66, 1.211 0.916 0.68d U542. 0.931 586. 0.439 57e. 0.433 599. 0,44 
..0.647 ... 1.43. -- .00 1.627 1.218 0,917 0.65.1 127u. 0 .952 589. 0.441 5Et0. 0.435 600. 0.450 
0.62. 3.95 , 2.984 1.604 1. 14 0.916 0.0d 1.74. 0.,53 b21, 0.465 61b. 0.463 616. 0.462
 
...0.5B7 ... 3.051 2.9b1 1.567 1.215 0.911 0.691 1272. U.954 
 623. 0.467 620. 0.465 h17, 0.463
 
1.213 0.915 0.556 IZ72. 0.954 626. 0.469 623. 0.467 618. 0.463
0.552 3.929 2.904 1.532 

.-0515 .3887- L.935 .41°9S . e, 0.914 .0bI 1 73. U.,954 6 p, 0.471 62t. 0.469 619. 0.464
 
0.479 3.836 Z.b96 1.459 1.212 0.915 0o.83 1273. 0.955 • 630. 0.472 62F. 0.471 619. 0.464
 
S0.443 3.7d4 2.u55 1,L23 1.212 0.914 U.447 1274. 0.955 632. 0.474 63U. 0.473 619. 0.44
 
0.407 3,727 2.014 1.387 1.210 0.913 U.411 1 74. 0.V55 bJs. 0.476 633. 0.475 621. 0.405 
.. 0.371 3.669 2.768 1.351 1..10 0 .91.3 Ooj75 127b. 0. 56 637. 0.478 636. 0.477 b22. 0.466 
1.315 1.410 0.913 .0339 1276. 0. 56 639. 0.479 63e. 0.479 623. 0.467
 
. 1.. 1.201 0913 U276. 642. 0.481 641. 0,481 625. 0.468
. 296 . 0.3eO 0. 56 

l'IU6 1.208 0.91.1 0.310 1,7b. 0.9b7 C.44. 0.483 644o 0,482 626. 
 0.469
 
.... 2,76 1.209 0.913 O.JOO 127b, 0.957 646. 0.484 646. 0.4a4 6 !7.- 0.410
 
1.47, 1.20b o.913 0.,96 1276. 0.957 646. 0.486 649. 0,486 627. 0.470
 
,.-1.268 1.505 0.910 0.,92 1',16. U. 57 050. 0.487 651. 0.498 628. 0.471
 
1.264 1.206 0.911 U.eba 1277. 0.951 652. 0.489 653. 0.490 629. 0.472 
O.-2h2 ....-3.394 - 2.5b4 ...1.2b2 .. 1,08 - 0.91-1 0.e b 1277. 0.957 614 . 0.490 656. 0'.91 630, o.4 72 
656. 0.49 654. 0.493 b31. 0.473
 
.-02€ 3.37.1 2.549 1.2b4 1.206 0.912 U.,178 i277. 0. 57 658. 0.493 660. 0.495 632. 0.474
 
b62£ 0. 97 63e. 0.474
 
0.276 3.3b4 2.550 1.e58 1.,U0 0O.914 O.ede 1416. U.957 

0.271" 5.3ol 2'.b42 1.2 1 1.2U6 o.912 O. t5 1277. 0. b7 660. 0°4 5 

..0.267 3.35L 2.536 1.247 1.201 v.913 0,'l1 U1.7 0.957 
 6b2. 0.496 664, 0:498 633. o.475
 
0.263 	 3.337 2.5 5 I.e43 1.2.06 6.91a O.dbl 1277. 0. I58 664, 0.498 666.. 0.500 634. 0.475
 
.. 3 - 57.... 1--.5.39 -..1 b0 -- 0. 13 0.103 1277, 0.$ 7 060. 0.499 066B. 0.501 63b. 0.476
 
0.958 	 668. 0.500 670. 0.502 635. 0.476
•0.2bb 	 3.31J 2.508 1.236 1.204 U.911l 0.2b0 1 78. 

.052 3. 99 2.498 1.2J2 1:40b 0.9121 0.45b 1278, 0.S5B 669. 0.502 672, 0,504 636. 0.477
 
0.e49 3.2b5 2.487 1.219 1. 05 0.912 0.4b3 1276. 0. 58 671. 
 0.503 674. 0.505 637. 0.477 
0.?46 3.272 2.477 1. 26 1.205 0.911! 0. e50 1278. U.9"8 673. 0.505 676. '0 .5 07 638. 0.47a 
0.244 3.Z59 2.467 1.2d4 1.204 0.911 U.148 127d. O."s 075. 0.506 678. 0.508 638. 0.479 
--. .- 1-12 1 . 204- - 0.912 0.245 127b. 0.950 677. 0.507 679. 0.509 639. 0,479
320-

0.238 3.237 2.451 1.218 1.204 0.911 0.242 1279. 0.1;58 67e. 0.508 bal. 0.510 640. 0.480
 
.... . . . .6 	 0
 
DATE = 9"18"13 
.PROJECT KUPOERN VA3!,J-ilbA-
APO. INC. 
I-ARNOLD. AIR FORCE STATION,-TENN,-
NASA/RI Oh9 SHUTTLE TEST 
--.... GROUP MOHDEL MACH NO PG(PSIA) - O(OEG k) ALPHA-MCUEL AL~hA-SLCTOR ALPHA-PREBEND POLL-MODEL YAW 
22. 139 7.92 14d.7 1334, 35.07 -5.07 30.00 180.00 0 
T-I&F P-INF POI O-INF U-INF kh0-INF MU-INF PE/FT x Y X/L L 
..  .(DEG k) ... (PSIA) -.(PSIA) 4PS1A) .(FT/SEC) (LdM/FT3) (LBP/FT-SEC) (FT-1) (IN) IIN} (IN) 
98.5 0.0163 ].3eo 0.714 3854. 0.45E-03 O,255E-US 0.673E 06 4.52 0.0 0.20 22.50 
'-ZP1 PPI PPI/PO1 ZP2 FP2 PPa/p01 Z72 TT2 TT2/TC TWI TWI/TO TW2 TW2/TO TW3 TW3/TO 
.­ (IN)- fIPSI4A .... .I .... PSIA; o IN) (CEG P1 (DEG R) (DEG R) (DEG R) 
,---0.236 --­3.224.....-2.443- ­ 1.216 ----1.203 0,911i 0.240 '1279. 0,9bq 680. 0.510 683.. 0,512. 640. 0.4 0 































,-0.223-3.166-2.400-1,203- ,202----0,911 - 0.221 .1280. 0.959 ,-687, 0.515 689. 0.517 643. 0.482 
0.220 3.152 2.391 1.200 1.204 o.913 0.?22 1279. 0.959 68p. 0.516 091. 0.518 644. 0.463 
,--0.217 3.138 k .381 -.. ,197 1.205. 0.014 0.421 1280. 0.960 690. 0.517 692 0,519 645, 0.403 
0.215 3.,3 2.J69 1.195 1. v3 0.912 0,419 1280. 0,9b0 6 1. 0.518 694. 0,Sa0 645. 0.464 
, i 3--.  108 . ,356 - 1.191 1.204 0.913 0.215 1281. 0.960 693. 0.519 695. 0.521 646. 0.464 
D.1109 3.092 2.3 5 1,]b9 1. 00 0.911 












































































0--.190 _--2. 87--- 6 ....1 0 - .,2 03 -. .0,914 0.194 1482. 0.961 .705. 0.52d 707. . 530 • 651. 0.4be 
0.187 e.968 2, 55 1.167 1.202 0.913 0.191 1282. 0,901 706. 0.529 708. 0.531 652. 0.489 





























0.172 .807 2.194 I.lb2 1.202 0.914 0.176 IZ04, 0,S62 712. 0,b34 713. 0.534 6b4. 0,490 
.-0.169 -- ,. - 2.178 ---1.149- .0 - 0.013 0,173 1284. 0.963 -713, 0.535 714. 0.535 655. 0.491 
0.166 Z.e43 2.161 1.146 1.202 U.914 0,'170 1,84. 0.902 714. 0.536 715. 0.53f, 650. 0.491 


























































2.,736 --- 2.0d0--- 1.,.0 

















































.138 -2.b54 2 19 - 1.118 1.199 0-.912 0.142 1,87. 0.965 7 6. 0.544 725, 0.543 '6061. 0.495 
0.135 2.637 F.0u6 1.115 1.200 v.913 0.139 1287. 0.965 721. 0.b45 726. 0.544 062. 0.496 































0.104 2.559 1.948 1.104 1.199 0.912 0.1da lz69. 0.966 732. 0.549 730. 0.547 664. 0.498 
,--0.121 ----2.540 -----1.934. 

























,-011 - 250- -1.0 -- .9 . . .18 - 0.91 0.120 1 8g, 0.966 735, 0.651 733. 0.550 666. 0.499 








--	 ARNOLD-AIR FCRCE STATION.-TEtNN. ........
 
NASA/RI Oh9 SHUTTLE TEST
 
-- PAGE = 3
 
GROUP.- MOCEL- -YACH NO-. PO(PSIA).- TO(CEG k) ALPHA-MODEL ALPHA-SECTOR ALPHA-PAEBEND POLL-MODEL YAW
 
Z2. 139 7.92 147,9 1334. 35.08 -5.08 30.Q0 180.00 0
 
T-INF P-INF P01 0-INF U-INF RHC-IFF P-LINF RE/Fl X Y X/L L 
. . CDEG R)-.- (PSIA) ---(PSIA) ... (PSIA) - (FT/SEC) - (L8M/FT3) (LB /F'T-SEC) (FT-1) (IN) - (IN) (IN) 
98.5 0.016e 1.313 0.710 35.. 0.43E-03 0.255E-05 0.669E 06 4.52 0.0 0.20 22.58
 
ZPI pli PPI/P01 ZP2 PP2 PP2/PO1 ZT2 TT2 7T2/tO T1 Td/TO . TW2 TW2/TO Tw3 TW3/TO 
-(N)- (PSIA) --- -(IN) COEG r) (DEG A) (DEG A) (DEG R) 
0.110 ... 2.464 1.76 ---1.090 1.199 0.913 0.114 1290. 0.967 737. 0.553 735. 0.551 667. 0,500
 
0.108 	 2.441 1.d60 1.088 1.199 0.914 0.112 190. 0.967 735. 0.554 736. 0.552 667. d.oo 
---2.-40105422 1.846 -- 1.05 - 1.197 0.912 0.109 121. 0.967 740. 0.554 737. 0.553 668. 0.501 
0.102 2.404 1.b3 1.082 1.199 0.914 0.106 1291. 0. 68 741. 0.555 73e. 0.553 668, 0.501 
0,099 - 2.3e3- - 1.816 -.. 1.079 -1.194-- 0.913 - - 0.103 - -1k1. 0.968 742. 0.556 739. - 0.554 - 669. - 0.501 
0.093 2.300 1.761 1.073 1.19? 0.913 0.097 1292. 0.969 746. 0.559 74. 0.556 671. 0.503 
-- 0.090 2.301 1.755 -- 1.010 1.198 . U.914 0.094 1293. 0.969 747. 0.560 743. 0.557 672. 0.504 
0.086 2.2c6 1.744 1.066 1,191 0.914 0.090 1293. 0.969 748. 0.561 74J.. 0.557" 672. 0.504 
-- 0.082 .... 2.210 1.731 1.062 1.197 . 0.913 0.086 194. 0.970 745. 0.562 744. 0.558 673. 0.504 
0.080 2.251 1.718 1.060 1,197 0.914 0.0u4 1294. 0.970 750. 0.562 745. 0.558 673. 0.505 
.- 0.078 -. 2.2AI 1,701 ---.1.058 .... 1.19? - 0.913 0.082 1295. 0.970 751. 0.563 745. 0.559 674.. 0.505 
0.075 2.212 1.687 1.055 1.198 0.914 0.079' 1295. 0.971 752. 0.564 746, 0.559 675. 0.506 
-. 0.072 .. 2.1S2 1.b12 1.052 - 1.19b . 0.914 0.076 1296. 0.971 753. 0.565 74&. 0.559 675. 0.506 
0.069 2.1/1 1.656 1.U49 1.197 0.913 0.U73 1295. 0.970 754. 0.565 747. 0.559 676. 0.06 
.,--0.067 . 2.148 3.bJ9 1.047 1.197 0.913 0.u71 1296. 0.971 755'. 0.566 747. 0.560 b76. 0.507 
0,064 2.129 1.t23 1.044 1.199 0.914 0.068 1296. 0.972 756. 0.56? 748. 0.561 677. 0.507 
t-0.061--- 2.106--- 1.605--1041 -. 1.199 .- 914 0.065 - 1295. 0.970 757. 0.567 749. 0.561 677. 0.5U7 
0.058 Z.018 1.53 1.028 1.k00 0.914 O.U6 1294. 0.970 758. 0.568 749. 0.562 678. 0.508
 
0.053 	-- 2.054 1.562 -- 1.033 1.202 0.915 0.057 1293. 0.969 759. 0.569 750. 0.562 678. 0.508 
0.051 2.021 1.537 1.031 1.e04 0.916 0.055 1291. 0.967 760. 0.569 751. 0.562 678. 0.508
 
..0.048 --- 1.987 1.S10 . 1.08 1.204 0.914 0.052 1286. 0.964 761. 0.570 752. 0.563 679. 0.509
 
0.045 1.948 1.478 1.025 1.k06 0.915 0.049 1 d1. 0.959 7b2. 0.571 752. 0.564 679. 0.509
 
-0.042-1.909 	-. 1.446 -1.02-- 1.407 .-. 0.91q - 0.U04 14. 0.954 7b3. 0.571 753. 0.564 680. 0.509 
0.U39 1.866 1.412 1.019 1.210 0.915 0.043 1265. 0.948 764. 0.572 754. 0.565 680. 0.510 
0.037 1.819 1.374 1.017 1.210 0.914 0.U41 1255. 0.940 765. 0.573 755. 0.565 681. 0.510
 
0.034 1.768 1.335 1.014 1.411 0.914 0.038 1242. 0.,30 766. 0.573 756. 0.566 682. 0.511
 
.-0.031 1.109 1.88 1.011 1.213 0.914 O.u3b 1225. 0.917 766. 0.574 756. 0.567 682. 0.511
 
0.028 1.650 1.241 1.008 1.216 0.91b O.OJ 120b. 0.904 707. 0.575 757. 0.5b7 683. 0.511 
,-0025-- 1.576-- 1.185 .- 1.005 1.216 - 0.914 0.04 1180. 0.884 768. 0.575 758. 0.568 t83. 0.512 
0.022 1.498 1.12b 1.002 1.217 0.914 0.u02 1150. 0.861 769. 0.576 759. 0.568 684. 0.512 
.0.01d 1.4 1 - 1.006 - 0.9,8 1.i 0.914 O.U2 1117. 0.837 770. 0.577 760. 0.569 684. 0.513 
0.015 1.2.2 1.00b 0.95 .1.220 0.915 0.019 1083. 0.811 771. 0.577 760. 0.,i 685. 0.513
 
0.012....1.268 -..950 -- 0.992 1.221 0.915 0.016 1048. 0.785 772. 0.78 761. 0.570 686. Ob4 
0.009 1.195 0.695 0.989 1.220 0.914 0.013 1011. 0.157 773. 0.579 762. 0.571 686. 0.514 


















----GROUP------ HODEL. PACH NO . .PO(PSIA) TC(UEG N) ALPHA-MODEL ALPHA-SECTOR ALPHA-PREBENO ROLL-MODEL YAW 
23. 139 7.92 153.4 1338. 30.04 -0.04 30.00 180.00 D 
T-INF P-TNF p01 0-INF U-INF WH0-ItF VU-INF RE/FT X Y X/L L 
-------..-----(DEG k) -.- (PSIA) -(PSIA) (P51A) (FTI/SLC) (LwMIFT3) iLbl/FI-SLC) (FT-0 (IN) (IN) (Im)
 
98.9 0.0166 1.J3 0.737 3860. U.458E-03 0.256E-05 0.692E 06 11.20 0.0 0.50 22.58 
--------. -. -----. --.. ---. --.-. . ...........
 
ZP1 PPI PPI/POI ZP2 PP2 pP2/P01 Z12 72 172/TO T.1 TWI/TO TW2 TW2/TO TW3 Tw3/10 
.---- - f) A - A . . (IN) - (BEG f.)-. (DEG R) - (ODG R) -(DEG R) 
--- ........------------2.216 - 1.235 0.907 1.240 1249, 0.933 541. 0.405 526. 0.393 558. 0.417
 
2.197 1.36 0.908 1.ee± 1249. 0.34' 544. 0.407 527. 0.394 559. 0.l18 
--	 ---- ----------..... 2.163 .. 1.236 0.908 1.187 1250. 0.934 546. 0.408 525. 0.395 561. 0.419 
2.1ca 1.238 0.909 1.152 1250. 0.934 545. 0.410 530. 0.396 562. 0.420 
2.093-.--1.238 --- 0.909 1.117 1249.-- 0.934 . - 552. 0.412 532. 0.397 561. 0.419
 
2.058 1.236 0.108 1.082 1249. 0.934 554. 0.414 533. 0.398 562. 0.4Z0 
----......... ..-. 2.023 1.237 0.909 1.047 1250. 0.934 557. 0.416 534. 0.399 562. 0.420 
1.986 1.238 0.910 1.010 1248. 0.932 560. 0.418 535. 0,400 562. 0.40
 
1.950 1.e3d 0.910 0.914 1261. 0.942 563. 0.440 537. 0.401 564. 0.4k2
 
0.956 4.470 3.3U6 1.036 1.228 0.909 0.960 1261. 0.942 591. 0.442 549. 0.410 579. 0.433 
.1-0.20----4.4c4--..3.319-- 1.900---1.228 ...0.509-- 0.924 1260. 0.942 - 594. 0.444 550. 0,411 580. Q.433 
0.942 597. 0.446 552. 0.412 581. 0'.434 
,--0.853- .- 4.522 3.351 - 1.633 1.226 0.909 0..57 1261. 0.42 '599. 0,446 552. 
0.889 4.49 3.332 1.869 1.227 0.909 0.893 1260. 
0.413 582. 0.435
 
0.819 4.545 3.370 1.799 1.226 0.909 0.823 1261. 0.942 602. 0.4bO 553. 0.414 582. 0.435 
604. 0.451 555. 	 0.414 583. 0,436
0.782 --- 4.569 .. 3 393 1.762 1.224 0.909 0.Id 1261. 0.42 
0.43?0.746 4.602 3.419 1.726 1.223 0.909 0.750 1260. 0.941 606. 0.453 556. 0.415 584, 6
 
-- 0.710--- 4.651 - 3.4b00.-1 .690-...- 1.222 -- 0.910 0.714 1, 0. 0.942 t09. 0.455 557. 0.416 585. - 0.437 
0.674 4.711 3.507 1.654 1.224 0.911 0.678 1260. 0.942 611'. 0.457 557. 0.417 587. 0.438
 
0.638 4.751 --3.540 ... 1.618 1.220 0.909 0.642 1260. 0.,41 614. 0.459 559. 0.418 588. 0,439
 
589. 0.440
0.602 4.773 3.558 1.582 .tlg 0.9U9 OOu6 i t0. 0.941 616, 0.460 560. 0.418 
0.565 4.784 3.571 1.545 1.216 0.910 0.569 1261. 0.942 616. 0.462 560. 0.419 590. 0.441 
0.464 561. 0.419 591, 0.441 
3 563. 0.420 591. 0.442 
0.529 4.778 3.5t9 1.509 1.iI8 0.910 0.5.3 1,61. 0.942 tEO. 
1-0.49 --- 4.748-._3.551 -- 413 1.218 0.911 0,497 1261. - 0.942 623. 0.46b 0.457 4.700 3..18 1.437 1.I15 0.910 0..61 1262. 0.943 625. 0.467 564. 0.421 59 . 0.443 
0.420 -4.646 -.- 3.480 1.400 1.41. 0.910 0.424 1262. 0.943 627. 0.469 564, 0.422 593. 0.443 
0.384 4.580 3..35 1.364 1.21t 0.912 0.38d 1262. 0.944 629. 0.410 565. 0.422 594. 0.444 
0.472 567. 0.424 595. 0.445

-- 0.348 - 4.499 ...3.316 1.328 1.212 0.910 6.452 1263. 0.944 621. 
0.312 4.412- 3.315 1.292 1.209 0.909 0.316 1264. 0.944 633. 0.473 569. 0.425 597. 0.446 
:-0.276 ___.4.317L3.24d. - 1.256 j4.211 - 0.912 0.e u 1265. 0.945 636. 0.475 570. 0.426 598. 0.447 
1.22U - 1.211 0.912 0.!.4 I06. 0.46 6J8. 0'.477 571. 0.427 599. 0.447 
.. . .. 198 1.Od 0.911 0.422 1266. 0.946 640. 0.478 572. 0.427 599. 0.448 
1.193 1.206 0.910 0.411 1,66. 0.947 .642. 0.479 572. 0.428 599. 0.448 
1 .18 1.206 0.911 0.412 1267. 0.947 644. 0.431 573. 0.420 , 600. 0,448 
0,20b 3.946 2.984 1.lbS . 1.205 0.9L 0.209 1267. 0.947 645. 0.4B2 573. '0.429 601. 0.449 
,--.-0.200----3.918 ----- 966 ....- 1.16 ---- 1,207 -- 0.914 0.204 1267. 0.947 647. 0.484 574. 0.429 601. 0.449 
0.194 3.887 2.945 1.174 1.202 0.911 0.198 1267. 0.947 64S. 0.485 575. 0.430 604. 0.450 
0,189 ., 3.883,. 2.931 1.1t9 1,200 0.911 0.193 1268. 0,948 651. 0.487 576. 0.430 602. 0.450 
0,184 3.837 2.913 1.164 1.200 0.911 0.188 '1268. 0.948 653. 0.488 576. 0.431 603. 0.450 
.... 176 -_3.813 : 2.898 1.15o 1.402 0.914 0.180. 1,68. 0.948 655. 0.439 577. 0.432 603. 0.4bl 
604. 0.451 
--. 167- 1.759---2.863--- .147- ... 19a- 0.912 - d.f71' 1270. 0.949 658. 0.492 579. 0.433 604. 0.452 
0.171 3.782 2.b77 1.151 1.197 0.911 0.11t, 1268. 0.948 6b7. 0.491 57e. 0.432 










NASA/RI Oh9 bHUTTLE TEST 
-.PAGE -= 2 ----.. ..... .....--
GROUP MODEL 	 ALPHA-SECIOR
--- -..... .... -.VACH No PG(PSTI-- TO(OEG H) ALPhA-MGOEL 	 ALPHA-PREBEND POLL-MODEL YAW
 
23. 139 7.92 147., 1334. 30.05 -0.05 30.00 1'B0.O0 0
 
T-IhF P-NF Pot -IF U-INF HO-IF Vl-hF E/F7 x Y X/L L
 
(CEO F) - --- (L8M/F73) UIN)
------------- P5IA 4PB|Aj (PSIA) -(FT/SEC) (Lbk/F7-SEO) (F7-1) (IN) 	 41N)
 
98.6 0.0161 ].310 OoTVd 3860. 0.44'L-03 0.256E-95 0.665E 06 11.29 0.0 0.50 22.58
 
""Zpl PPI PPi/PUl 2112 PP2 PP2/PGI ZTe TT2 772/70 Twl T%1/TO TW2 TW,2/TO TW3 TW3/T6 
.-A } - P I- -....-- - tIN) At .(DEG Rt.(IN) A-PSIA} .... 4QEG (DEG R) 	 (DEG R) 
,}-0.15b ---3.701 --- e.825 -- 1.138 . I.1G5 - .912 0.162 127o, 0.949 0652 0.495 581. 0.434 606. 0.453 
0.154 3.672 2.804 1.134 1.195 0.913 0,158 1270. O, 49 663. 0.496 582, 0.435 6o6. 0.453 
ii"0.150 -3.639 - 2.783 -1,130 1.191 -0.911 0.154 1271. 0.950 665. 0.497 583. 0.436 60., 0.454 
0.147 3.612 2.764 1,127 1.191 0.912 0.151 1271. 0.950 667. 0.498 584. 0.436 607. 0.4b4 
-0.142-3.5dl---Z.744--1,122-- 1.143-- 0.914- 0.1-6 .o127, 0.951 66e. 0.500 - 585. 0.437 608. 0.454 
0.138 3.5.4 2.716 1.118 1.188 0.911 0.1-2 1272. 0.951 610. 0.501 586. 0.438 608. 0.454 
-. 132 . 3.S06 .bQO9 - 1.112 1.187 0.911 o.136 1273. 0.951 672. 0.b03 586. 0.436 608. 0.455 
0.o26 3.4b8 2.664 1.106 1.189 0.914 0.130 1274. 0.952 673. 0,503 587. 0.439 609. 0.455
 
,... 122 ....3,421 .- 2.629 - 1.102 -1.185 0. 11 0.126 1274. 0, 52 675. 0.5G4 588. 0.439 609. 0.455
 
0.117 3.317 2.b98 1.097 1.185 0.912 0.121 IZ74. 0, 52 676. 0.506 589. 0.440 610. 0.456
 
-0.113-3.330-2,566-.... ,0 3 -- 1.185 -- 0.913 -0.117 1274. 0.9b2 678. 0.507 590- 0.441 610. 0.456
 
0,l00 5.280 2,be9 1.0b9 1.183 V.912 0.113 1275. 0, 53 660. 0.508 590. 0.441 611. 0.456
 
--0*- 3.228 2.491 - 1.083 .1.184 0.913 0.107 1275. 0. "3 681. 0,509 591. 0.442 611. 0.457
 
0,097 3.165 2.4.3 1.077 1.180 0.911 0.101 1275. 0. 53 6b2. 0,510 592. 0.442 612. 0.457
 
-- 09I- 31103 . 399 1.071 .1.184 0.91b 0.095 1276. 0. 53 684. 0.511 593. 0.443 613. 0.458
 
0.085 3.034 2.3.7 1,0O5 1.104 0.916 0.u89 1276. 0.953 b65, 0.512 593. 0.443 613. 0.458 
-- .U80-- 2.964-. 2.296 __.. a0 .- 1.189 _ 0.9 1 .0 84 .1275. 0.G53 687. 0,513 594. 0.444 614o. 0,459 
0.076 2.0 4 2.,3 1.056 1.191 0.924 0,000 1274. 0.952 bee. 0.514 595. 0.445 615. 0,4b9
 
.0,072 .8.3D 2.196 -- 1.0b,' 1.198 U.929 0°070 1274. 0.9b2 690. 0. 15 596. 0.445 616. 0.46o
 
0,068 2.7o5 e*14b 1.048 1,204 0.936 0.072 1272. 0.951 691. 0.516 597. 0.446 616. 0.461
 
.-.O.064_- 2.694 2.096 1.044 . 215 0.945 O.Ob8 1268. 0.948 092. 0.518 598. 0.447 617. 0.461
 
O,0bO 2.611 2.031 1.040 1.221 0.950 0.064 1264. 0.944 694. 0.519 599. 0.447 618. 0.462
 
-0.055.-2.531 ... 1.972-1.035 -- 1.23, - 0.961 0.059 1456. 0°639 695. 0,520 599. 0.440 619,. 0,462
 
0.05, 2.434 1.897 1.031, 1.246 0.9?1 0.056 1246. 0.932 696. 0.521 600. 0.449 619. 0.463
 
-0.049 ---. 332 1.619 1.029 1.262 0.985 0,053 1235. 0.923 69e. 0.522 601. 0.450 620. 0.464
 
0,046, 2.232 1.7-3 1.026 1.,82 1.001 O.Ubu 121. 0.912 699. 0.523 603. 0.450 621. 0.464
 
•0.044 2.146 1.662 1.0,2 1.318 1.030 0.046 1204. 0.900 700. o.523 604. 0.451 622. 0.46S
 
0,040 2.015 1.516 1.0,0 1.364 1.06? 0.044 1185. 0.885 702. 0.5,24 605 0.452 b22. 0.465
 
-0,037--.- 1.904-. - 1.491- .107 . 44,1 - 1.113 0.041 1165. 0*b71 703. 0.525 606. 0.4b3 623. 0.406
 
0.034 1,1 7 1.4U9 1.014 1.493 111l 0.038 1141. 0.853 704. 0.526 607 0.454 624. 0.466
 
.-0031 .1.6 1 1.327 1.011 1.b93 1.250 0.u35 1118. 0.836 705. 0.527 608. 0.455 624. 0.467
 
0.027 1.5d3 1.242 1.007 *1.606 1.323 0,U31 1091. 0.615 707. O~b28 610. 0.456 625. 0.467 
.024OB 16.048 IP.598 1.0u4 16.350 12,858 0,02d 1057. 0.790 70E. 0,529 611. 0.457 626. 0 .468 
0.021 1.313 1.6a0 1.001 IC,47 1.531 U.0 5 102b. u.766 70S. 0.h30 613. 0.458 626. 0.4bd
 
-0.019--1.218--- 1.001 --- 0.999 ---2.062..- 1.62- 0.u23 994. o.743 710. o.531 614. 0.459 627. 0.4b9
 
0.015 	 1.1G6 0.942 0.995 d.l91 1.726 0.019 S64. 0.720 711. 0,5j32 616. O.4bO 628. 0.469
 
--00---560 1233 0.991 16°910 13.329 0.015 925. 0.691 713. 0.533 617. 0.461 628. 0.469
 
0.008 1,0 7 0.826 V.988 eb12 1.983 0.012 88. 0.664 714. 0.533 618. 0.462 629. 0.47o 
_.-0007.- 0.919 -0.773 .0987 2.583 2.041 0°01.1 861. 0.643 71S. 0.534 620. 0.463 629. 0.470 








-ARNOLD AIR FORCE STATION,. 79EN.- -.....
 
NASA/RI OH9 SHUTTLE TEST
 
---- I 	 ALPHA
PAGE-

ACH NO -. POIPSIA) .- TG(DEG A) ALPHA-MODEL' ALPHA-SECTOR ALPHA-PRE8EN ROLL-MODEL YAW- .GROUP --- MOUEL -..­
24. 139 7.95 249. •1350. 30.06 -0.06 30.00 160.00 0 
T-IF P-INF POI 0-INF. U-INF RhO-IfF MU-INF PE/FT .X Y X/L L
 
. (DEG R)-- (PSIA) --- p51A). (PSIA) - IF/SECI (LUM/F13) IL&3/eT-SC) (Fl-1) (IN) (IN) (I')
 
t 99.0 0.0267 2.161 1,179 3878. 0.726E-03 0.256E-05- 0.110E 07 9.03 0.0 0.40 22.58
 
ZPI " PPI PPI/POi ZP2 $P2 PPR/POl Z2 TT2 TT/TO T41 - TWI/TO TWE TW2/TO TW3 TW3/TO 
4-N- - PSI A) IN) --- (P51A) -. (IN) -(0EG k) -.- - D G Rl. (OEG R) - - -(DEG Rl -. 
-.-1.242 -.-1.410 -. 0.b46 . 2.222 1.988 0.911 1.,46 1260. 0,933 534, 0.395 522. 0.387 551. 0.408 
1.222 1.413 0.64a 2.202 1.987 0.911. 1,26 1260. 0.933 536. 0.397 523. 0.387 555. 0.411 
1.188 .. 1.416 0.60 -.2.168 1.990. 0.912 1.192 12bu.' 0.933 539. 0.399 524. 0.388 558. 0.414 
1.153 1.416 0.649 2,133 1.8a 0.912" 1.157 -1 60. 0.933 542. 0.402 525. 0.389 561. 0.416
 
-1.11I7--1.1b----0.69--+2.097.-... [.987- 0.011 -- I.*11--- 1260..-, 0.933 - 5.- -0.404 527. 0.390 - - 564. - 0.418 
1.0b3 1.419 0.651 2.063 1..89 O.412 1.o7 1260. 0.933 545. 0.406 528. 0.391 56?. 0.4e0 
0.933 	 552. 0.409 530. 0.393 570. 0.422

'--1.047.....1.419 --. 0.6h1 ..- 2.027 1,989.. 0.912 1.051 12t0. 
1.010 	 1.417 0.650 1.990 1.986 0.911 1,014 1260. 0.933 555. 0.411 532., 0.394 573. 0.424
 
, 17 O.b ..... 1.990 1260. 0.427
-.. 0.974 -- ..... - 1.954 . 0.913 0.918 0.933 . 58. 0.413 534. 0.396 576. 
0.938 1.41? 0.t5O 1.918 1.987 0912 0.V42 1260. 0.933 561. 0.416 536. 0.397 580. '0.449 
-0905 	..--1419---0.51 ----. 85 -.. O- .--6.913 .0 0,909 1259. 0.933 564. - 0.418 538. 0.396 584. 0.432 
0.86b 1.759 0.807 1.849 1.98? 0.912 0.6?3 1c65. 0.937 567. 0.420 539. 0.399 588. 0.435 
0.65 --- 5.9b2 -..-2.748 -- 1.845 .-. J.;84 0.911 0.bo9 1270. O.41 60. 0.444 554. 0.410 621. 0.460 
0.602 6.669 3.065 1.812 I.983 0.911 0.63b 1273. , 0.943 603. 0.447 555., 0.411 624. 0.462
 
0.796 - .7.224 - 3.340 1.770 1.85 0.912 0.800 1273, 0.943 606. 0.449 556. 0.412 626. 0.464 
0.760 7.445 3.42? 1.740 1.98b 0.913 0,764 1273. 0,943 609. 0.451 557. 0.412 630. 0.467 
-0.724 -7.553.------3.4?1.--1.704 ...- 1.86... 0.913 0.128 - 1273. 0.943 - - 612. 0.453 - 55a. 0.413 634. 0.469 
0.688 7.691 3.b34 1.668 1.988 0;913 0.b9c 1273. 0.943 614. 0.455 559. 0.414 636. 0,471 
W, 0.652 - 7.699 - 3.5.3b . 1.632 1.981 0.910 0.6b6 1273. 0.943 617. 0.457 560. 0.415 638. 0.473 
0.617 7.613 3.560 1.597 1.987 0.913 0.6 1 1274. 0.944 620. 0.459 561. 0.416 638. 0.473 
- 0.581 7.544 - 3.468 -- 1.561 1.q84 0.912 0.585 1274. U.944 623. 0.461 561. 0.416 638. 0.473 
0.544 	 7.497 3.447 1.524 1.987- 0.913 0.54d 1275. 0,944 625. 0.463 562. 0.416 638. 0.473 
506---7,4j1-.-. 3.416---1.488-- 1.b 0.413 127b. - 0.465 - 640. 0.474-	 -- 0.512 0.944 628. 562.-- 0.416 

0.473 7.332 3.71 1.453 1.986 0.913 0.477 12,15, 0.944 631. 0.407 563. 0.417 641. 0.475
 
0.43? 0.912 633. 642.
.-- -	 7.219 3.340 1.417 1.GU3 0.441 1275. 0.945 0.469 563. 0.417 0.476 
0.401 7.015 3.263 1.361 1.562 0.912 0.405 127t. 0.945 636. 0.471 564. 0.416 644. 0,77 
0.364 ... 6.970 3.205 1.344 1.986 0.913 0,368 1277. 0.S46 638. 0.473 564. 0.418 645. 0.478 
0.3,9 6.829 3.142 1.309 1.583 0.912 0.333 1277. 0.46 641. 0.475 565. 0.419 647. 0.479 
. 2-0Z9J- b.6d8 I.473 "b 0.d9l 0.946 0.476 567. 0.4Z0 649. 0.481--- 1.077-- 1.586 0.913 li77. 643. 
1.237 1.86 0.913 0.eb1 1278. 0.947 645. 0.47$ 570. 0.422 651. 0.482 
1.212 1.985 . 0.913 0.436 1279. 0.948 648. 0.460 572. 0.423 652. 0.483 
1.202 l.87 0.914 0.2 6 1200. 0.948 650. 0.46d 573. 0.425 'o53. 0,4d4 
t", 0.218 - 6.269 2.8b6 1.10t 1.986 0.914 0.e22 1280., 0.948 653. 0.483 575. 0.42t 655. 0.485 
0.213 6.229 2.8ob 1.193 1.9d4 0.913 0.211 - 1280. 0.948 655. 0.485 577. 0.427 656. 0.4b6 
-0.209 -- 6.156 2--2.851---I19 - "7.- 0.914 0.,13 1280, 0.948 657. 0.487 579. 0.429 657. 0.467 
0.206 6.173 2.640 1.1u 1.87 0.914 0.21u 1281, 0.949 tbS. 0.468 .580. 0.430 659. 0.488 
- 0.203 ---. 6.146 2.829 1.183 1.984 0.913 0,2u? 1281. 0.949 662. 0.490 581. 0.431 660. 0.489 
0.200 6.119 2.815 1.180 1.986 0.913 0.20. 1281. • 0.949 664. 0.492 583. 0.432 661. 0.490 
0.196 .... 6.0o8 2.a02 1.176 1.584 0.913 0.200 1,81. 0.949 666. 0.493 584. 0.433 663. 0.491 
0.194 6.057 2.786 1.174 1.98 0.91k 0.196 1281. 0.949 668. 0.495 685. 0.434 665. 0.492 
•.-4.1--.---6.02 --.--2.776-----.17---1.$5-- ..913 -. 0.195. - 1282. O.49 - 670. 0.496 - 587. 0.435 666.- --0.493 
0.109 6.006 2.764 1.169 1.982 0.912 0.193, 1282. 0.949 672. 0.498 58. 0.436 668. 0.495 




-AiNOLDl IR F.CRCE-STAIN ,--E .---------
kASA/Ri 0i9 SHUTTLETEST' 
....PAGF,.= 2 . . . . :. .
 
...... GROUP... -ODLL-. -ACH O POIPSI4) TGC(UL R) ALPhA-POOLL 4LPhA-bECTOR ALPHA-PRLBEND POLL-MOOEL YAW .... 

24. 1I9 7.95 248.1 limb: 3U.07'- -00lO~ ao.00" 0
 
T-lrF P-lNF Pl Q-INF U-lNF HO-IhF P-IhF FE/FT A Y X/L L
 
-----.----- A) -- (P IA) - (PSIA)--- (FT/SEC) (LSM/FT-SEC) (IN) (IN)
(DEG PSIA) (L8D0FT3) tFT-I) (IN) 
99.0 0.026s 2.171 1.174 3078. 0.723E-03 0.256E-05 0.109E 07 9.03 0i0 10.40 22;58 
ZPI Pf! PP1/POI ZP2 PP2 Pp2/PO 2T4 172 TT2/10 Twl 7Wi/TO T82 TW2/TO Tw3 Tw3/TO 
,-4IN)---(PSIA)- --- .A) ... . . 1.1PN) (DEG R) (DEG k) (DEG R) (DEG R) 
0.185 -- 5.913 ---2.7 1 -.-- I.lb5 1.982 0.913 0.18V 1283. 0.950 674. 0.499 589. 0.437 669. 0,496 
b.183 5.947 2.738 1.13 1.985 0.914 0.187 1282. 0.950 676. 0.501 590. 0.437 671. 0.497 
0.179- 5.917 - 2.7db ----1.159 1.84 0.914 0.183 1283. 0.950 678. 0.502 592. 0.438 672. 0,498 
0.176 5.b/9 2.707 1.156 1.582 0.913 0.180 1282. 0.950 680. 0.504 593. 0.439 674. 0.499 
-0.173 --5.838----2.688---1.153 -.. 80- -0.912 - 0.177 1283. 0.950 682. 0,505 594, 0.440 675. 0.500 
0.170 5.798 2.-672 1.150 1.981 0.913 0.174 1284. 0.951 684. 0.507 595. 0.441 677. 0,1,01 
- 0.167 5.71 -. 2.655 -.-. 1.147 l;982 0.914 0.171 1284. 0.951 686. 0.508 597. 0.442 678. 0.502 
0.163 5,7e2 Z.636 1.143 1.980 0.912 0.17 1284. 0.951 688. 0510 598. 0.443 680. 0,04 
01b1 . 5.673 -- 2.614 ... 1.141 1.579 0.912 0.105 1285. 0.952 690. 0.511 599. 0.444 681. 0,55 
O.15T 5.648 2.593 1.137 1.982 0.914 0.161 1285. 0.952 692. 0.52l 600. 0.444 683. 0.506 
,-0.)54.-5.576.----2.570 ---- 1.134----1.981.--. 0.1 0.156 12865, 0.952 694. 0514 601. 0.445 684. 0.507 
0.151 5.5i6 2.546 1.131 I.S1 0.513 0.155 1266. 0.952 695. 0.515 602. 0.446 685. 0.508 
--0.147 b.469. 2.621 - 1.127 1.982 0.914 0.151 1286. 0. 53 697. 0.51b 603. 0.447 687. 0.509 
0.145 5.411 2.495 1.125 1.981 0.513 0.149 1287. 0.953 695. 0.518 605. 0.448 688. 0.510
 
0.142 5.3O0 2.471 . 1.122 1.580 0.913 0.146 1286. 0.953 701. 0b19 606. 0.449 689. 0.5111 
0.139 5.309 2.4.8 1.119 1.919 0.912 0.1 . 128;. 0.53 702. 0.520 607i 0.450 690. 0.511 
--0136--- 5.23 - 2.425 -1;110 -1.981 - 0.913 - 0.140 1287. 0.954 104. 0.522 606. 0.450 652. 0.512 2 

0.134 5.213 2.402 1.114 1.980 091 0.1,8 .1,87. 0.s53 706. 0.b23 605. 0.451 b93. 0.513 
.0.131 - 5.166 2.3d1 - 1.111 1.981 0.913 0.135 1287. 0.953 708. 0.524 610, 0.452 694. 0.514 
0.128 5.120 2.301 1.108 1.581 U.913 0.132 1288. 0.954 709. 04525 611. 0.453 695. 0.515
 
0.125 5.075 2.3.9 1.105 1.980 0.913 0.149 1288. 0.954 711. 0.527 613; 0.454 696. 0.516
 
0.122 5.,7 P.317 1.102 1.980 0.913 0.126 1088. 0.954 712. 0.528 614. 0.455 697. 0.516 
0.119-4.977--.2.294 .-. 1.099 1.980 . U.913 0.123 1088. 0.954 714. 0.529 615. 0,456 698. 0.517 
0.116 4.928 2.272 1.096 1.980 0.913 0.1,0 1289. 0.954 71t. 0.530 616. 0.456 699. 0.518 
0.114 4.877 2. 48 1.094 1.981 0.913 0.118 aIld. 0.954 717. 0.531 617. 0.457 700. 0.519
 
0.111 4.830 2.227 1.091 i.950 0,913 0.115 1,88. 0.954 71g. 0.532 .619. 0.458 701. 0.519 
0.1u6 4.719 P.203 1.088 1.979 0.913 0.112 1c88. 0.954 720. 0.534 620. 0,459 702. 0,540 
0.10b 4.7i7 2.179 1.085 1.97 U.91J 0.109 1.89. 0°.54 722. 0.535 621. 0.460 703. 0.521 
-0.l75-4.t75 .-.2.155. 1.081 -- 1.980.- 0.013 - .0.10b 1c89. 0.955 723. 0.536 623. 0.461 704. 0.522 
0.098 4,68 2.128 1.078 1.979 0.91d 0.102 1288. 0.954 725. 0.537 624. 0.4b2 705. 0.522 
.0.095 . -.559 2.102 1.075 I.79 0.913 0.099 1288. 0.954 726. 0.538 625. 0.463 706. o.523 
0.093 4.S01 2.Otb 1.073 1.979 0.912 0.071 1288. 0.954 728. 0.539 627. 0.464 707. 0.524
 
0.090 4.449 2.051 1.070 1.979 0.913 0.094 1289. 0.955 129. 0.540 628. 0.465 708. 0.524 
0.060 4.394 2.026 1.Ot6 1.981 0.913 0.090 1289. 0.955 731. 0.541 630. 0.466 709. 0.525
 
1l9. 0.955 732. 0,542 631, 0.46S - 709. 0.526
..- 0.083 -4.3,0 -2.,01-I13..... .79 ---0.912 0.087 
0.080 4.28 1.974 I.Oo 1.979 0,913 O.Ud4 1289. 0.955 734. 0.543 633. 0.469 710. 0.526 
0.071 4.218 1.944 1.057 1.979 0.913 O.01 1289. 0.955 735. 0.544 634. 0.470 711. 0.527
 
0o.074 4.153 1.915 1.054 1.9bO U.913 O.U1 1290o 0.956 736. 0.545 
 635. 0.470 712. 0.528
 
0.070---4.083 1.683. .1.050 1.979 0;913 0o.074 1290. 0.955 730. 0.546 636. 0.471 713. 0.526
 
0.529 
,-,-0.0---3.92-.-I-1--1.044 - .1.579 - 0.913 0.068 1288. 0.954 740. 0.548 639. 0.473 715. 0o.30 
0.067 4.008 1.847 1.047 1.980 0.914 0.071 1289. 0.955 739. 0.547 637. 0.47 714. 

0.061 3.853 1.777 1.041 1.578 0.512 0.065 l,7. 0.953 742. 0.549 640. 0.474 716. 0.531 
66 
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,-PROJECT NU$8tR VA353-218A 
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-
,-ARNOLO-AIR FORCE STATIONt TENNr ....... . .. 
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T-IhF P-INF PoI 0-INF U-INF RHO-tF POU-ItF FE/FT X Y X/L L 






















.. ...-..-....... .------ - - ....... 
ZPI" PP1I PP1/PoI ZF2 
IN) 
PP2 PP2/POI Z12 
(it) 
-1z 








0.059 .--. 3.773 ----1.741 -.- 1.039 - 1.;81 - 0.614 O.U63 1285. 0.952 743. 0.550 641. 0.475 717. 0.531 
0.057 3.690 1.701 .1.037 1 .SdI 0.913 0.061 1282. 0.950 744. 0.551 642. 0.475 718. 0.532 










































0.042 .....3 -­.-.1.471 1.022 1.182 0.913 0.U46 1252. 0.928 751. 0.556 647. 0.479 722. 0.535 
0.039 3.07A 1.418 1.019 1.985 0.914 0.043 1240. 0.918 752. 0.557 648. 0.480 723. 0.535 
-0036.. 2.941 ....­ 1.357. -­,1.016-. 1.9866 0.914 0.040 1 26. 0.908 753. 0.558 649. 0.481 723. 0.536 



























.-­ 0 .025 .2.30 -. U87 -- 1.005- ... 984 ... 0.914 0.029 1154. 0.b55 758, 0,562 652. 0.484 727. 0.539 
0.022 2.207 1.016 1.002 I. $6 0.914 0.02o 1130. 0.837 759. 0.563 653. 0.484 728. 0.539 
.2.0.2....940 -­ 0.998 *1.586 0.914. 0.022 1100. 0.15 760. 0.564 654. 0.485 728. 0.540 
0.015 1.866 0.bb8 0.995 1.98? 0.914 0.019 1068. 0.792 762. 0.565 655. 0.460 729. 0.54,1 
-0.012--.-1.740 .... O..U1-.992 ... 8.. .. 00914 - 0.416 1031. 0.764 -763. 0.565 657. 0.487 730. 0.541 
0.009 1.599 0.736 0.989 1.984 0.913 0.013 '78. 0.725 764. 0.566 658. 0.487 731. 0.542 
---­0.007 - .1.480..- -0.681 - .0.987 1.987 - 0.914 0.011 953. 0.706 7o5, 0.567 658. 0.488 732. 0.542 
0.007 1.264 0.581 




1.984 -0.913 0.011 543. 6..7 
0.699 76E. 0.569 661. 0.490 734. 0.544 
-.. . . . . . . . . . . . . . . . . .... . . . ... . . . . .... 
............ .. .. .... .v ­-- -- .. 

CATE 9-18-73 
PROJECT NUMBER .VA353210A 
AROt INC. 
.- ARNoLO--AIR-FCcE. STAT0N.- ENN --
NASA/RI 0H9 SHUTTLE TEST 



















T-IhF P-INF P01 0-INF U-IF kh0-INF PL-INF RE/FT x Y X/L L 
..... -----...(CEG k) -­ ( PSIA ----(PSIA) 


















































































2.027 2.007 0.917 1.051 1246. 0.931 534. 0.399 526. 0.393 570. -0.426 
























0.941 --.- 4.8 2 - 2.241 .... 1.9L1 2.uO2 0.917 0.945 1255. 0.937 545. 0.407 530. 0.396 574. 0.429 





























































,-- 0.616 - 7.802 
0.581 7.639 
0. 46 . 7.92 . 
3.414 1.701 1.986 
3.. 1.666-. 1.989.-
3.558 1.631 1.994 
3.561 -- 1.596 1.999 
3.591 1.561 d.001 



























































































0.442 7.7H3 .3.544 1.42 4.010 U.915 0.44b 1260. 0.942 619. 0.462 559. 0.418 604, 0.451 
0.407 . 7.068 3.501 1.387 4.010 0.914 0.1 1 1261. 0.943 622. 0.465 560. 0.419 605, 0.42 
0.372 7.5 0 3.449 1.352 
0.337 7.478 3.396 1.317 
0.302, 7.337 3.333 1.282 
-0,4h.-- 3.2-7 - -





- 0.167 -­ 6,334 -- 2.883 -­ 1.147 --
0.13 6.2p0 2.861 1.143 
0100 - 6.236 2.842 - 1.140 
0.158 6.17 2.8.5 1.138 
0.155 0.101 2.810 1.125 
0.153 6.127 2.796 1.143 
-­4.15- 6.092-2.7b4 -1.L30--




2.011 -. 0.914 






































































































































































...- - 68 
""DATE 9-18-73 
---PROJECT NUPULP VA353-21kiA .. . 
ARO. INC. 
,-ARNOLD AIR FORCE STATION,-TLN,.. .... 
NA5A/Rl 02-9 SHUTTLU TE5T 
.- PAGE - 2 .. 
-.. ... RCUF - MODEL .--MACH NC PU(PEIA) TC(OEG R) ALP"A-MCDgE ALPHA-SECTOR ALPHA-PRE8ENO POLL-MODEL YAW 
25. 139 7.9b 2b0ob 1336. 30.04 -0.04 30.00 180.00 0 
*T-INF P-INF POl Q-INF U-INF RHO-I&F PU-INF RE/FT x Y X/L L 




















""ZPI PPI PPI/P01 Ze2 PP2 PP2PCl ZT2 TT2 TT2/7O Twl TWITO TW2 TW2/TO TW3 Tw3I/TO 
,-(N -- (PSI A . (I - - P.(S I A) .. . .. h IOEG A) i(EG k) (DEG R).- (DEG RI 
,---0,143 -­ 6.014 -- 2.748 --- 1.123 1.994 0.911 0.147 1270. 0.951 60., 0.499 580. 0.434 631. 0.472 
0.140 5.976 2.734 1.120 1. 93 0.912 0.144 1271,. 0.951 066. 0.501 Sal. 0.435 632. 0.473 
.-0.1313 5.937 2.71d 1.118 1 IS91 U.911 '0.142 1k7l, 0.951 671. 0,502 582. 0.436 633. 0.473 
0.135 5.905 ?.104 1.115 1.991 0.911 0.135 1,71. 0. 52 673. 0.504 580,. 0.436 634. 0.474 
,,-0.132--20.4e2-9.358-- 1,.112. -16.540 -­ 7.579 .1 ,36 1271.- 0.951 .676. 0.505 - 584, 0.437 .634. 0.475 
0.129 5.838 2.u77 1.109 1. 58 U.911 0.133 1271. 0.951 677. 0,507 58E. 0.438 635. 0,476 
-­ 0.127 5.808 2.664 -1.107 1.908 0.912 0.131 1272. 0.952 67;. 0.509 586, 0.439 636. 0,476 
0.123 5.771 2.649 1.1U0 1.987 0.912 0.127 1272. 0.952 681. 0.t510 587. 0.439 637. 0.477 
,0.121 .5.733 2.631 . 101 -- I.qb9 . 0.913 0.125 1272, 0,952 683. 0.512 5se. 0.440 03 8, 0,478 
0.119 5.690 2.o12 1.099 1.989 o.913 0.123 1272, 0.1152 685. 0.513 589. 0.441 639. 0.47a 
,0. 116--S.657--_ 2.b96 --­ 1.096- 1."88 - 0.912 0. I 0 1272. 0.952 687. 0,514 590. 0.441 640. 0.479 
0.113 5.624 2.581 1.093 1.488 0.012 0.117 1272. 0.952 685. 0.516 591. 0.442 641. 0,47 
,,-0 III 5.58b ---2.562 - 1.091 1.988 0.912 0.115 1,72. 0. 52 6Yi. M IT1 b9i, D.443 641. 0.480 
0.197 5.542 Z.544 1.087 i.9588 0.912 0.111 1273. 01953 b93. 0,519 59Z. 0.444 62. 0.481 
.0.104 5,4q5 2.521I .084 1.,90 0.913 0.I08 1273. 0.953 695., 0.520 593. 0.444 643. 0.481 
0.101 5.448 21500 16081 1.989 0.913 0.105 1273. 0.,953 697. 0.51!1 594. 0.445 644. 0,4b, 
-0.099 .,391 2.476-- Ot---1.9HO0 .0914 - 0.103 1273. 0,9b3 69;. 0.623 5956 0.446 645. 0.483 
0.090 5.3b2 2.455 1.07b 1. "0 0.913 0.100 1273. 0.953 700. 0.524 596. 0.446 1646. 0,4d3 
-­0.093 . 5.e57 -2,429 . 103 1.990 -0.913 0,097 1 72. 0.952 702. 0.525 597. 0.447 646. 0,484 
0.090 S.e4 2.404 1.070 1." 1 0.913 0.094 1272. 0.952 704. 0.527 590. 0.448 647. 0.484 
.--0.067 5.189 2,Jd1 1.067 I.991 0.913 0.091 1272. 0. 52 706. 0.528 599. 0.448 648, 0.485 





























-.0.076 .4.9b7 2.2t2 1.056 2.003 0.918 O.UB0 1271. 0.951 71 , 0.533 602. 0.451 651. 0.487 
0.074 "4.697 2.24b 1,054 2.009 0.921 4.U78 1271. 0. "1 714. 0.534 603. 0.451 652. 0.4b 
;,_0.0701 4.834 2,e16 
0,0bd 4.776 2,119 
, --0.066 ._ . 4 7I4_7 - 2.1lb -








2 U22 0 927 
--­ 2:031 --­ 0:931 
















































0.059 4.519 2,07 1,039 2.057 0.943 0.003 1269. 0.950 7U3. 0.542 60S. 0.456 656. o.492 
,,-0.057 4. 54 1.0 2 1.037 - 2.064 0.94(l O.U01 Ipbs. 0.950 745. 0,543 610. 0.457 657. 0.492 
0.055 4.365 ?.010 1.035 2.07b 0.95i 0.0b 1267. 0.9,49 726. 0.544 610. 0.457 658, 0.493 
.--0.051 -­ 4.305 -.-­1.973 -- 1,0I 2,005 -- 0,96 0,055 1266. 0.948 72e. 0.545 611. 0.458 b59. 0.494 
0.049 4.221 1.93o 1.0 9 2.097 0,96'a 0.053 1164. 0. 46 729. 0,540 61e. 0.4b8 660. 0.494 
.­006-4.120 i.b90 1,026 2.i10 0.908 0.05U 12I60. 0.944 731. 0,547 613. 0.459 600. 0.49b 
0.044 3.999 I~bJ4 1.024 .L22 0.913 0.048 1255. 0.940 732, 0.548 614. 0.460 661. 0.495 
..-00 3.875 1.777 1.0di 2.141 0.982 0.04b 1249, 'a0.935 733. 0,649 61E. 0.461 -662. 0.496 
0.039 3,745 1.717 1.019 2.166 0.991 0.V43 1241. 0.929 735. 0.550 616. 0.461 b&3. 0.496 
--­0.034 -- ­3,5'b-.49--

























.............. .. ..... 69 
DATE = 5-18-73
 
---PROJECT $UPbER VA353-218A 
ARO. INC. 
-- ARNOLO -AIR FORCE STATION,-TNN.--. ....- - --
NASA/RI .Oh9 bhUTTLE TESI
 
...PAGF a 3 --

GROUP MACH NO 	 POLL-MODEL
. 	 MODEL PC(PSIA) ToDlG U) ALPHAHMCDEL ALPHA-SECTOR ALPHA-PRESEND YAW
 
25. 139 7.Y5 249.6 1334. 30.04 -0.04 30.00 180.00 0
 
ST-&IF P-INF Pol O-INF U-INF hHO-1h? V1L-IhF PE/FT x Y X/L L 
(DEG RI- - (FT-I)-.----. .015IA).--PSIA) (PSIA) .+.(FT/SLC). (LUM/F73) (LSN/F7-SEC) (IN) (IN) (IN)
 
97,8 0.0260 2.180 1.178 3855; 0.735E-03 0.53E-05 0.112L 07 11.29 0.0 0.50 ZZ.58
 
ZPI PPi PPI/POI ZP2 PP2 PP2/PO1 Zre TT2 7T2/TO TWI TwI/TO TW2 TW2/TC TW3 Tw3/TO
 
(1N) ----PSlA .- ---4. 4PSIA)-...... (IN) (0EG R) (DEG R) (ODG R) (DEG R)
 
.0.031 -. 3.252 ... 1.492 - 1.011 2.345 1.076 0.035 1196. 0.896 739, 0.554 619. 0.464 665. 0.498 
0.02a8 3.051 1.4U0 1.0u8 2.44b 1.122 0.032 1175. 0.800 740. 0.555 620. 0.465 666. 0.499 
0.025 . 2.642... 1304-- 1.005 4.612 . 1.199 0.029 1148. 0.861 742. 0.556 621. 0.466 666. 0.499 
0.022 2.b14 1.199 1.002 2.817 1.292 0.026 1117. 0.837 743. 0.557 623. 0.467 667. 0.500 
-. 0.019-- -2.3S1---1. 97- - 0.49- 3.040 1.3;5 0.023 1087. 0.b15 744. 0.558 624. 0.467 668. 0.501 
0.016 2.1d0 1.001 0.996 J.244 1.489 0.040 1059. 0.794 746. 0.559 624. 0.468 668. 0.501 
.--0.014 - 1.SdS . . 0.912 .. 0,994 3.407 1.600 0.018 1022. 0.766 747. 0.560 626. 0.469 669. 0.501 
0.011 	 1.8;4 0.832 0.991 3.105 1.700 0.015 986. 0.739 748. 0.561 627. 0.470 670. 0.502 
....1 .. --.- 0.988 - 3.28 1.804 0.U12 943. 0.707 749. 0.56Z 628. 0.471 670.659 ... 0.7b2 	 0.502 
0.007 1.5es 0.700 0.987 4.o073 1.870 0.011 890. 0.667 751. 0.563 629. 0.471 671. 0.503 
,---0,007---4 .29- ..- 0.56------.0987 -- -. 160-- 1.910 . 0.011 - 897. 0.672 .... 753. 0.565 631. 0.473 - .673. -. 0.504 
----------.-------.......... --... . ...... .. .
----- . .. 
. . . . . . . ......... .. .... ...... ........ ..
 






.... . 	 70
 
DATE .- 9-18-13 
I-PO vdUM604 C VA353-218A.. . 
ARO, INC. 
-ARNOLD AIk FORCE- STA IION. -TENN. - ----­
'
 
" NASA/RI 09 SHUTTLE TEST 
.-- PAGE = 1 . ... 
P0(PES2141 AL tHA-MCUEL300 ALPHA-SLCTUR.00 ALPMA-PRESEND300
tip., ,.;-...... GROUP26,-POOFL3 -eACH NO ... TO(OEb k) 	 POLL-MODEL18,0. YAW 
T-IF P-IF POI.. Q INF-- -U-IF NH0-1hF M-IF E/FT x Y X/L L
 
... ...(CEG P) . (PSIA) -- 4FSIA) (PSiA) (FT/SEC) ILUM/FT3) (LBR/FT-SEC) (FT-1) (IN) (IN) (IN)
 
•97.4 	 0.0268 .2.193 1,1e5 3847. 0.74 E-03 0.252E-05 0.113E 07 6.77 0.0 0.30 22.58
 
ZP1 PPI "PPI/Fol, ZP 2 PP a , PPalPOl ZT4 T2 77/0 Tw1 Tu/TO TWZ TW/T0 TW3 TW3/TO
 
| 	 -- (DEG P .. 4UE(, P) RAl--- IN--- ...P I ( ) - -(SI)-(W - - .	 4(DEG (DEG R) 
.-0961.... 1.401 ....0.639--....,949 1.9,88 0.907 0.973 1235. 0.930 540. 0.407 534. 0.402 569. 0,42co 
0.947 1.44 0.640 1.927 1.990 D.908 0.951 1235; 0.930 544. 0.409 537. 0.404 575. 0.433 
".---0.914 ....1.4U8 0.042------1.894- .992 .90,G8 0.918 1235. 0.930 547. 0.412 539. 0.406 580. 0.436 
0.881 1.414 0.645 1,801 1.993 0.909 0, H5 1235. 0.930 550. 0.414 542. 0.408 584. 0.440
 
.-0846- 1.418- 0.646---,E 0..|QE--,0-.052 1235. 0.930 554. 0,417, 545. 0.411 SOS8. 0.443
 
0.813 1.411 0.648 1.7 3 1.991 0,907 0.b17 123s, 0.930 557. 0.420 54G. 0.413 591. 0.445
 
.- 779_...450 - 0.661 -1.759 1.991 U.907 0.78 3 1232. 0.928 561. 0.422 552. 0.416 595. 0.448
 
0.745 3.470 1.581 1.725 1.987 0.9us 0.749 1248. 0.941 564. 0.425 556. .419 599. 0.451
 
,.--0.724 --.7.334 3.358 1.7u4 1.979 0.906 0.728 124b. 0.940 594. 0.448 580. 0.437 624. 0.471
 
0.6bg 7.317 3.J51 1.669 1.979 0.907 0.093 12£48. 0.940 597. 0.450 582. 0.439 627. 0.472
 
.-0655-.-7.Z60.- -3 .347--I.b35 .,979 .. ~U-0.90 o059 1241. 0.940 601. 0.453 584. 0.440 -- 629. 0.474
 
O.b~u 7.140 3.274 1.600 1.97Y D;OUV O.b24 1 47. 0.940 604. 0.4ss 585. 0,441 631. 0.475
 
i"0.586 .. 90,3 ,- 3.205 --- 1.566 1.976 0.907 " .b90 1248. 0.940 607. 0.457 587. 0.442 632, 0.476
 
0.554 6.901 3,io7 1.532 1.977 0,907 O~hb6 1248 0.941 610. 0.460 588. 0.443 634. 0.478
 
.-0.517 6.,77 3.158 1,4 7 1.S75 u.907 U.bEl1249. O.*2 613. 0.462 589. 0.444 637. 0.480
 
0.483 &.dI0 3.147 ].463 1.97b 0.9U7 0,487 IZ49. 0.94 (16. 0.465 591. 0.446 640. 0.482
 
,0.413 6.7541- 3.096 .1 .4d8 1.977 0.908 0.4b2 1250. 0.943 bIS. 0.467 593. 0.447 642. 0..84 
,0.43 6.654 3.055 1.393 1.978 0.908 0.417 1250. 0.943 622. 0.469 59A. 0.448 644. 0.485 
0.379 6.540 32l" 1.359 1.979 0.908 0.383 1251. 0.943 625. 0.471 594. 0.448 646. 0.487
 
.-0344 6.4317 2.902 1.3240 1.979 .906g 0.348 1251. 0.944 68. 0.474 595. 0.449 649. 0.489
 
0.310 6.327 2.9 7 1.255 1.962 D.909 0.314 1252. 0. 45 6.31. 0.476 596. 0.450 651. 0.491
 
.-0.275-- 6.23U 2-- 1.]*25b "4 . 1252. 634. 598. 653.
.857 1. 8 0.9109 9 0.545 0.478 0.451 0.492
 
6.18 d00-1 0.44 	 0.480 0.451 654. 0.494
0.21 540 ;.. 1.Z20- 1.583 0.909. 1255. U.945 637. 59e. 

,0.21o- 5.976 2.141 1.196 1.987 0.991, 0o~ei 1255. 0.946 big. 0.482 598. 0.451 656. 0.495
 
0.207 b,7cb 2.609 1.178 1.985 j.910 OeOZ 1255. 0.946 642. 0.484 598. 0.451 660. 0.490
 
.0.198 5.786 2.0 1 1.176 1.981 0.910 0.|02 1 55. 0.946 "645. 0.486 598° 0.4bl 660. 0.497
 
0.169 5.713 2.618 1.16? 1.985 0.910 0.1931 2I56. 0.947 '647. 0. 88 599. 0.452 662. 0.499 
.-0 187 .. 5.6oO -- 2.594 -- ].0 1.-- 1 . ..0.910 0.191 125b. 0.947 60 . 0.49U 590. 0.452 - 664. O.b0o 
0.184--5.619 -.. 515 I.104 - .988 .-- 0.911 "0.186 1256. 0.947 652. 0.492 600. 0.452 666. 0.50e 
.-- 82 5.5e9 - .b o I.I52 1 988- 0.911 0.196 1257, 0.947 655. 0.494 6'01. 0.453 668. 0.504 
0o.1I75 5.5b9 2*53b ].155 1:g90 0.910 o.182 1257. Oq48 6b7. 0.496 601. 0.453 670. 0.507 
-0.175 	 5.54dV .b15 115 1.991 0.914 0.17V 1257. 0.948 660. 0.497 602. 0.454 672. 0.507
 
0.172" 5.4dd e*bI5 3.1b0 I.qS8 0.911 o.176 I*257, 0.S48 662. 0.499 603. 0.454 674. 0.508
 
0-..170" -5.4b3l 2...0--.# .988-- 0.174 0.S48 6 603. 0.455 b7o.
? . 0.911 1-157. . 0.501 0,5lu 
-0.16 5,.43 -?..0 . 1 146W I.SS 0.910 0.1b7U "bb. 0. 48 667. 0.503 604. 0.456 679. 0.Sle 
.0.163 b.37h 2.qb6 1.143 I.OgO U.911 Q.ID7 1258. 0.948 b69. 0.504 605. 0.456 681. o.513 
0.167 5'.341 e..48 1.140 l.;8a 0.911 0.I1" 1258. 0.949 613, 0.56 605. 0.457 683. 0.515
 
.'-0.1575 .3,01 2.428--1.137 -I.C87 0.911 0.I59 1258. 0.949 673. 0.508 606. 0.457 685. 0.517
 
,.1553- 5.2bt9 2.435 - 1.135 1.187 0.911 0.151 1259. 0.949 676. 0,511 607. 0.458 687. 0.518 
--0.153--5.229-2.3§5---1.1.3 .988~ U-.911- 0.1 3 - aq O0.59, 6780. 0.511 608. 0.458 689. 0.51! 
0.147 5.153 le,364 1.127 1.988 0.911 0.151 1 5go 0.949 682.o Ob14 610. 0.460 693. 0.5i 3
 
.... .. ... . .. .. .71
 
-- PROJECT NUPHER - YA353-218A . . ... . . 
ARO, INC. 
1-ANNOLOL AIR- FORCE-STI IlON,.-TEtN . .... 
NASA/RI 
-
0Oh9 SHUTTLE TEST 























































,- . 4 -- -(.-
PkI 
PS I A ) 
PPI/Po! 




---P S I A ) 
PP~iP01 
. . . 
Z7 
( I N ) 
T2 
(-D{EG A ) 
TT2/TO IwI 
( EG R ) 
TW1/TO 7W2 
(D E G R) 
W2/TO TW3 
































.0139.- 5.038 Z.312 -- 1.119 1.908 0.912 0,143 1260. 0.950 6 8. 0.519 612. 0.462 699. 0.527 
0.137 4.9 9 
-0,134--....&693--
0.131 4.9 1 
.-.­0,129 ....4.8b3 
0.121 4., 3 
-0.123 - -4,501 
0.120 4,755 
-- .Ib ....4.714 
ol0,is 4.btd 
,,-0.113 .. 4.60 
0.109 4,55S 
-0.106 4.5 b 
2.293 1.117 
2, ll- 1.114 
21259 1.111 
. 2.dlI . 1.109 
2,224 1.107 
2,.0A - 1.103 
?.183 1,100 
_- 2,165 -­ 1,098 
2,146 1.095 










- 1.984 0.911 
1.982 0.911 
1.981, 0.911 















































































































0.102 4.4 9 2,0b9 





















































































" ' " b0, 0. 2,3 






-0.060 -. 3.935 
1.9 7 I , 0 4 






















































































































































































































































0.016 2.161 1.001 
-0.011--1.70 ._.. I9 






































DATE = 9-18-73 
PROJECT IUPbLR VA3b3-218A 
ARO, INC. 
-ARNOLD' AIR IORCE STATION, TN-N.---
NASA/RI Oh9 SHUTTLE TEST 
---PA6E -. 3-
GROUP MOUEL #ACH NO P0(PSIA) TC(Db R) ALPHA-MCDEL ALPHA-SECTOR ALPHA-PRESENO POLL-MOOEL 
26. 139 /.95 249.5 1325. 30.O -0.04 30.00 180.00 
T-INF P-INF POI O-INF U-lrF kHO-INF PU-INF PE/FT X Y' X/L 
............ (DEG R) - (PSIA).. iPSIA) (WSIA) (FT/SEC) ILo/FT3) (LbmiFT-SEC) (FT-1) (IN) crN)
97.1 0.0466 2.179 1.178 3842. 0.739E-03 0.251E-05 0.113E 07 6.77 0.0 0.30 
ZP1 PPI PPI/Po1 ZP PP2" PP2/Po1 ZT! TT2 TT2/T0 "Tk Twa/TO TWZ TW2/TO 
PS- (I) - -. 40EG r) - 4DE R) M0EG A) 











----­ .--- .-.--- -­ ----­ . .- . .. . ... . . .. ... ... 
.. .. 
------ ----- ------ -----
-.---- -----...... .... ... 
--- ­ - -- --.. ... . . . . .. . ..... .... .. . . . . .- -
-. -. .- . .-..- .------. -----. .- 
- -----------------
.... .. . . 
-- - -
-
-- ­ -- ­ - -- - -- -.. ...... .... ..... .  . . . 
,,. . ....... . . . .... . . . . 




ROJFCT NUMbER VAJb3-PIbA 
AWNOL0 Ai FCNCE STATICN, TENN.
 
R UtI ~ 
eAGE I
 
GkUP MODEL MACh NO PUIPSIA) TUO(EO H) ALPA-MOUEL ALPHA-SECTUR ALPHA-PHE8ENU' ROLL-rOOEL YAW
 
- . -- - .62 ". _- _ .---- I 0.' .'-
T- M=F-Pp INV' PuI, u=l~ uiF MH-U INF HL/rT-LN L 
-oU 
 R) (P516) (PSIA) (FT/EC) (LBV/fT3) (LBitFT-SEC) (FII1) (IN) 
- 74Y1GI'E-oT lr048;6014r' 26 -______-. -
PM ~ CPtn ro T - /O -2/IF - ''~?/t -CP.CPIAA&4t -X/r- X--- -y
"' " lI IlA) "( ' . %' ' IN) (IN) 
I ' 077 ,. 4 4c.- 0 -Trr5r-o 74.39-n01E o~r-j--~--rro-----r-cb.~L I)oul 
z 2 Ai262c-nl 25IIE-n3 2.87bt01 ?j354E Ol 5.09bL'0l 2.7Kr-0 .200 4.5e 0 
-3 -3- A-s69-oEl--2.S4E-6a .2O 213;4E 01 -- 5.1S6E-u1 - 2.2lflL-Q1 .20o 6.77 -0-' 
i 4 2.579L-03 .4 Ol 5.234L-VL 2.666L-01 .400 9.03 06.4300-1 7 .b41-oE/
5 ... 5 6.6$9t-I--2f3E 3.o73-o1--.l1t oj- 5.45820U1--2..8E-01-A-O0 11.29 O"0 ­--- 03.. 
6 b ".741-l 2.703E-03 3.uib&ol 2.534E ol 5.502-U1 3.01I-O0 .600 13.5b 0 
d 6.970L-11 2.75b1E03 3.20 E-1 2-2.bd at 5.701E-ut 3.120t-l01 .800 18.Ot 0 
2 9S 5.Ulth-O1 2.308E-3"3 2.-44E-01 "?. 0E 1- 4.665E-Oj2.5536-0i .900 20.3 . 0 
3 1,32.;48.2c-lj 1?.77-8EO3 2-v3/E-ol 1.6b1 n - 3.5 IF-ul 1-.YRL-Ol 1.000 2.- 0 
II-.563t-0 -. 2.dE-I.01 2.44IE oj 5.291E-O1 .SL 9.0.604L-3 2a8 5t-01 . 400 . .88 
3 12 _-H21t-1 2.?06E-o3 3.10OF-01 P.53? E o 5.50E-01 3.0146-01 .500 11.29 bd 
2 13 e.o23c-ol 2.707K-0 3 3.1 u-E 1 2.5E-£ Ol .5106-Ui 3.015L-01 .600 13.bt .6b b 3 14 F.b&it-A1 2.647F-o3 _3-oIfo1 .. 481E 01, 5,381-ul 2.944L-ox .500 11.2y 2,ab 
I Ih"6.777Y---- 2:.bt9E-o3 3;CdVg-O 2.570L 01 5.471-u1" 4.994-01 - 600 13.bb . . 
6- 16 7.95bL-,j 3.1 57L-03 3.615E-0 ? E959E 6.462E-01 3.536-0 .00 2.05___ a1 18.O 
1- -----17q-.244t-bl- 36TE0-3 4.201F-01 3.438t 01 7.544E-01 4. I29t-Ol .-- 1---18.06 3.28- 8 

2 4 Id ,207L-01 3.PS6E-03 3.73,E-01 3.052E ol 6.673E-ul 3.652t-01 .848 19.15 4.92 
3 1' .396e-ql 3.728-03 4.2/yE- 3.4Vt Ol 7.673t-01 4.1991 -0l .842 19.02 0.15 
4 4 2u 5.15bL-01 2.046E-03 2.304JE01 -. 918E (L 4. 108E-01 d.249-0 .888 20.61 6.15 
.... B.437E2 "803;BSAE 01 

_ _PROJECI NUdER VA353-.IbA 




GROUP MODEL MACdj NO PO(PSIA) TQ(OES H) ALPIA-MOJEL ALPXA-SECITf ALPHA-PREBEND ROLL-MODEL YAW
 
31--139...9J" -4 .- --34--......--30.01 - " - -.01 . 30.60 . - -- O0 . 0 --
TI l' r It U-LNF U-vr RIO-NF - MiU 	 LI r)Il 
DE } 	 (PS A) , (PbIA) ("SIA) (FT/SEC) (B/l3) (LB\l/FT-SEC) (FI-1) HIN 
d-9 bY074 2 	 36 4.44.04 2.S61F06 6E8abo.64 212.589
 
r-P0-AP- -PM PVP ,---- --P '/PO- -/PINF CP . CP/CP-MAX--XLL X 
(PaIA) (IN) (IN)
I C~I.lta f.160 T0.' 03l'fotu4.J.~? .j ,jET-=103riV 
2 2 2 3.702L-o1 2,543E-03 2.t63E-qi 2.32oE 01 5.O4 E-l 2.774E-O1 .200 4.52 0 
3 - 3 -3.621c- 1- 2.,56 E-O3--'a.d93E-O I . 341b o.. 5, IaE-Ul1-- .6OAk-Of -. 300 - 6. 0 
4 2 4 3.903L-01 2.624E-03 2.95bE-01 2.400E 01 5.23dE-01 2.867-O .400 9.03 04" - 5-2.b4 . t - 2.ti- ... 2-- p-,4.--ol-9 6	  -- 4 ,44 - $ -.--4---1 .500 . .1. . 6 2 	 6 4.0 L-1 2,754E-3 3.101F.-o 2.5YE 01 ,.509E-01 3.0it-o1 .600 13.5 0. 
'~T .b2- L e.~e3 2.9VE-OI P..rTOZ01 5.3DtU e.904C-O1 .700 1 .81 0d__ __8_ 4.208L-01 __2,P29E-O3___3.Id'E-0 --.?.5d/E 01 5.6bl-01 3.100t-1 . oo 18.0 .... 0
 
-
2 9 3.bb5t-ol- 2,394E-O3- 2.t9E-ol ?.1L'9E ol 4.759k-Ul d.604L-OL .900 20.34 
2 -- IoP.739L-01 I,P39E-o3 - 2.0?IF-0I___ I.682E ol 3,603E-ul_ .1.972E-01 1.000 22.b8 -.. 0 
3 2 11 3.923L-01 2,634L-03 a.boE-O1 2.409E 01 5.258k-cl 2.878e-01 .400 9.03 .88 
__________ 12 4.tL93-l 	 ?zl D1 O .500 82 748E03a tJL4E 5-49TELL -01 1t2 V 
.5 j 13 4.093t-o1 2.748-03 3.09bE.-Ol 2.514t ol 5.497E-01 3.0OhL-01 .600 13.95 .b 
3 14 __ 4.000t-0l 2,n$FE- 0 3 3.024E-01 2.456E 01 5.3bE-01 2.9 3 7k-01 .oo_ 11 .21-- 2.05­15 4.030c-1l 2,706E-o3 3.041E-01 2.47bE 01 5,4D8E-o0 2 960L-01 .600 13.55 2.05 
8 3 l 4.733t-ni 3.177E-03 3.578E-o1 2.906E 01 6,391E-0 J.498L-01__ .00 18.0 2.051 4- I -5.Bl56-O1--a 3.696E-03 -4.1b2F-01 3.3IE 01 7.471E-01 4Onqk-OI .00 16.O- 3.280 

2 4 18 4.918t-o . 3.295E-03 3.I10E-01 3.014E 0) 6.636E-u 3.03?L-01 .848 19.15 4.92
I 2- 7,.BA01 4 19 5.324L-Cl J,5b7L-03 4 .UT -Tb~ 1 290 E5 -Ort~~~sr4EzTI~~~~~t. 7Z~ .63 I 72lE1 Ut0 M84 6.15392-01 19.04 
4 4 20 3.1331-,)l 2.09E-03 2.364E-,. 1.920E 01 4.145E-.-O 2.268-01 .eet 20.61 0.15 





PROJECI NUPHER VA353-2?18A 
ARKOLU AIR FCRCE STATICN, IENN.
 
NXA-/H I--, 1V S b T L E-7 8 
GROUP 	 MODEL MACH NO PO(PSIA) TO(EC H) ALPIA-MOUEL ALPHA-SECTOR ALPHA-PHE8ENO ROLL-MODEL YAW
 
139 7.94 -- I9.3 1343 35.01 5.01 30;06 .-.0 . .0
 
Th17JFW- P JU-L6N- u-i RIIO-INF - 1U-INF 
-RE I L
 
(DEG H) (PSIA) (PbIA) (CSIAI (FT/SEC) (LBM/FT3) (LBMVFT-SEC) (F-) (IN)
 
99.T 	 016 1p- 716 --. 67 -....4.439E-64- 2.567E-06 66886.22 22.58 ..... 
PK - -. . PIPO.- PV/POI - P/P-INF CP - CP/CP-V.AX X/L ------- ­
(P51A) 	 (IN) (IN)
1 	 9E_-_0 -4 4t9En-01.0b 3.771c 01 8.3(3X-E1 4.583t-01 .100 70.40 
2 2 4.97ot-o1 3.330E-03 3.750E-o1 3.046E ol 6.7o7E-1 - 7.b72L-01 .200 4.52 0 
3 '-5.026-o 1--3.367E-03 "3.NeEf-01 1.08OE ni -..6.787E-ul "3.3-Ol ""00 6. . 0 
4 2 4 5.11ft-01 3.429E-03 3.et62F-O1 3.131E O 6.916E-U1 3.7P5-0I .400 _ 9.0 0 
'---- - .3'2e 2- 2-e-t- 3Rta-bo 	 64,- 0 -- I ."0-l0.,_---f-- *-o9 ­
6 2 6 9.267-oi 3.529L-03 3.97 F-o1 3.? 6E o0 7.'1?4E-U1 3.8q9E-01 .600 13.5 0I 2? l--1 5-a1 3.Z44?-0337 diE-61 3.I60L 01 6.9b3E-O 3.O5c-Ol .?O0 15.dI 0 
8 2 b 5.399c.-f 3.AIRE-o3, 4.0iNO-Cl 3.309E ol 7.38E-01 4.OQ0n-Ol .800 18.0t 0 
I 3 9 4.598t-01 3.106E-03 3.49/E-01 2.841E ol 6.241E-0 3.416E-0I .900 20.2 0 
.22 10 3.678t-01 .. 2.484E-03 _ 2.791E-01 .. 2?2F ol 4 .q47E-01 2.707L-01 1.000 22.b5 0 3 1II .076L-01 3.426E-03 3 l.eE-O 3.136L O1 b.914E-0l J.784t-0 .400 9.03 ,8 
4 3 12 .?41L:_Q1 3,4E-1 3qb-I 328Eo .4LU 5 12 .8 
b 3 13 5.202t-1 3.914E-03 3" /1-01 3.214E O1 7.o92E-01 3.dxr-Ol .0600 13.bT .dj
6 2 4_ 4.990L-01 3.370E-03 3.779I -01__ 3.0"JE Ol 6.793E-01 3.7IRL-o .500 II.2 2.0" 
7 3 15 5.O -Ol0 "3.449E-03 ,cb-01 3.:I'E Ol 6.q957-Ei -- 3.808L-01 .600 13.55 2.'" 
2 16 _ t,?l-nl _4.38Eo 3 _4.541F-q1 _ 3.693E 0- 8,1p3E-Oi 4.479E-Ol .800 18.06 2.0,5
1 -- 1 6.721t-01 4.542E-03 5.11bE-Ol 4. l5= 01 9.23sE-01 t.054E-01 eo0 18.0t 3.dd­2 4 18 6.071L-01 4.103E-03 4.6f-01 3.753E O 8.32OL-01 ..554t-01 .84d 19.1n 4.92 
Y I 449-3 .02ff-al 4.0/dE 01 9.o0boL_-1 4.96%qL-Ol .842 19.0 6.5­
4 4 20 _.035L-01 2.727E-o3 3.071E-01 -- P.445 O1 .5.454E-01 2,985-al - 88d 2o.61 6815 
5 4 21 7.372t-01 4.983E-03 5.tI1-al0 4.57E 01 1.01E UO- 5.5560-01 .861 19,35 6_15 
76
 




ARNOLD AIR FORCE STATICN, TENN.
 




GROUP MODEL MACm NO PU(pSIA) T0O1E0 R) ALPTA-MUUEL ALPHA-SECIUR ALPHA-PRLHEND RULL-MOCEL YA4
 
33 14.~ 49 i3---------- 24.46* 5.04 30.60i 1930.06 - 0 
-------7 	 UiNrU1r - 1t-INF Kt/ir- 1W - HO-IXNF 

(DEi R) (PSIA) (PblAl WSIA) tFT/SC) (LB3I/FT3) (LB31/FT-SEC) (Fi-I) (IN)
 
---- 6 - 1--.24- ;716 ..... .. .4.450EI64 2557F-6 671717.C "2 .5­
-'POb--TAP P P/ . .P/PO . M/-INF CP - C/C-MAX r- -/?---- - t 
(P3IA) (IN) (IN)j . i4-E7-T73_.T4-oj ,.cjltoT 2. JouL 01 i~~rTlL-01 4 * 100 2.20c 0 
2 2 ?.bOSt-Ol I.A82Et03 2.12 E-01 1.?22E 1 3.693E-01 2.0?lt-ul .200 4.52 0 
....2f-----3"-.,732L-b11i.R33-o2.. . £-OI - I ol 3.590£-U1 -i,9 6g6 -	 .77 0O.676 	 0 i-.300 

4 	 2__ 4 ?28'32c-ol - 1.900E03, 2.1h0-o01 1.73 0 3.73oE1 2.04?L-01 .400 9.03 0 
" '-2.940-Cl I.973E-03 2,221-01--.d04O'01 3.8$f2E-o1 A. 1-01--- .50o 11,29 0 
b 3.ol6-ol 2.n02E-o3 2.2 79E-o 1.851E ol 3.987E-01 2.1826-01 .600 13.bb 0 
7e 7i E-Z -I.9TqE-53. 2.1-0 1.76f 0 3.-7$)36 ThZ.o .700 07 3t-o0 15.21 
_ 2 8 3.134-ol 2l 02E-03 _ .3o r-ol .923L I .152E-01_ 2272-E-01 eoo 18.08 09
1 2.--64 t-I .17eE-03 2.01 1-ol 1,633E 01 . 3,4926-o1 . .911-of .900 20.32 ut 4 ­
3 10 1.984t-0l 1.3376-o3 1EooF-oI 1.22JE 0! 2,55£-l 1oOEO-01 1.000 22.Sd _ O ... 
3 I1 P.23-oi 1.Q0 9L- 03' 2,1 -01 i.74 t o 3.74-01 .O52L-Ol .400 9.o3 b 
1229 966fl1 2.UE IL 1_ 1 _ 01 e-17BL-01 _____ ____. __2v_____4	 2
5 13 3.01 L-1 2.032L-03 2.2106 -O1 i° 5VL 0 4,00b-l01 .,192t-01. .600- 13.Sb .08 
____ _ 6 2 14 2.020t6q I _2.936E-o3_ .22926E-al _..b22 al* 4.ooJE-o1__ 2.1966-0l ___ !500, 1l.2 2.05
-r" i 2.9866-ni -2.i3E-03".2666-O1 0,.$41 01 3.9t5t0l 2170L01 - .600 13.55 2.5 5
3 10 3.52 t-oI 2.376E-03 2.coF-ol 2.173E 91 4.722E-u- 2.584L-01 .800 j8.0t 2.05 
1 4 17-- .36t"- C- 2-.4oOE3"-3o;9Eo- "?.. 5.6$dE-2] 	 .800 8.'q6 3-..2b?0598E of 3*113E-01 - - .. 
2 4 ld 3.7Td8.-l 2.540E-03 2.eb0-01 2.323E 01 5.063E-01 2.771L-01 .84 19.b 4.9' 
jwilitqi 2.1)b'.-o1 ed26601 lb1 4 I d.623L-03 ?. 0at 01 5,.23ILt-ijl .84a 1r0 2 -0. 4 4 20 2.329t-o1 I.56jE-03 1_.lbME-01 1.426E 01 3.024-011.55.0I .8d8 20.61- 6.1 
4 21 4-924- 1 -- 361E-03 3.?1E-01 3.020L 01 6.649E-01 .. 39Lo- B--19.3D87 . ..15. 
77
 
PROJECr NUmdE4 VA3E2-_2HA2._ 
_ 
ARNOLD AIR FORCE STATiCN, 1EN,.
 
NASA/I 0:-9 SUrIL E IEST
rAGE = 
_____ 
GROUP MODL MACNH ,0 PU(PSIA) TU(OEG R) ALPIA-POOEL ALPHA-S.CIUR ALPHA-PRE6END ROLL-MODEL YAW 
34....39 7.9e 144.8 1332 l5.42 ........l4"S . .58. . 30. i60.0 0 . .. . . . . . 
-INt -ii _PTT-T ----- U-Nr - RHO-INF - MU-INF HL/rl L
 
(DEG R) (PjIA) P IA ('SIA) (FI/SEC) (LBM/FT3) (LBM/FT-SEC) (Fr-1l (IN,)
 
"b.3 olbt3 1.2i.714 351_ 4.401E-04' __2.54&F-06 640.0 2.
 
-




________ 1_ ~~1 l_73O IV9 3-1 4 01 aj.Bfl' 0i-U 1.392L-01 100 2.20 0
2 .20 .9dF.-Q1-1 .d -.

- _ 2 2 2 1.S506L-o .o6OE-o3 1.2ouE-ol 9.750E on 1.993-O1 1.0911-0] .200 4.b4 0___ 
. 2 .lQ9I- I-.335E-4 d.40dF-02 6.70vc 00 1.30an-ol-- ? 6t-o2 .200 6.113u 0
 
______ - 4 2 _ q 1_.135t-.11 7.63iE-0__ e.b9Jr-n? -~6.9d0E 09 _. 1.3h2--U1 1_.454M-02 .400 9.o 0
 
,b a 6 l. 07r-01 t.I-4 9.I3oF-n? 7.421E n.) 1.4aC-0 -d.o,3L-U2.600 13.b5 0 
C ~~~ *t-F-- .&-~fo lrt't r*-t 700 15.81 0:;Cj1
A I*37c-n ___~.45Lo4 ___I .4l QI .Art6 o9 l .69OL-uI 9.294L-02 .19po__ 18.Ob 0____3--- t1.4 0-VS 
.5- 1_ .41 It-P01 .50IE-Q4 I°01OF-01 _ .692t Do _. 1.752. 'U I  9.588h-02 ._.. 000 . .. 0._ 




3 Itl 1,203L-01) 0.1 04E-04 9 .I10E-o2 7.412t O0 1.460E-01 1.993L-02 .400 9.0 , 88
 
___..14 
- 1.371t--Il_ 9.2-9E-04_ .b'_ -O_ .. H.45t)E 1..6.-uI iO_1?:2f-021_'___.,..05
7 3 15I.2T1c- l d.603E-04 9.6V!E-n2 7.86' E qO I.b(64E-,}I a b62m-02 .600 13.55 2_*05
 
8- _ 16 1:65Y9- 1 1.117E-03 -. 1-:0dF-0 . 2. 00o -01 l i 9 -01 . 00 _ 18.0 t 
E O 1 __R j: 2.05 
1 17-I'2 IHyt--nl'---1.4?77 -03 --"'I ot) -O1 .3t IE Ol 2.:890E-Ol I-- 5,6Ot - ".800-- - 18.0-6 -- 3;28 . . . 
2 4 le 2.207L-01 1.4EgE-03 l~b?!E-Oj 1.362E Oi 2.8T5L-ul 1,573E-0l e48 19.15 4.92 
3 I( 1.44 '0 1.400E-01 I.|t 0 2.363t-ul 1.293t-01 e 4.1 19.0e 6.,|* B 35 (} 
4 Z 1,243t-11._ 8._1%3E -04_9.451E'O2 --.. 677E QQ____J.521E-0I___j3 3h0___,8d .,15a8 20,61 

Q 21i .754z-nl _1,85Q9 03 2,093E-01 -f.,70UCOl 3.645L' }i 1.995h-01 a57 1"9.3t, - 15 ... ...
 
ALPHA ZEbO ROLL ZEHO
 








-ARNOLD AIR FCkCE--STATIrN.-TENN,--..... 
NASA/Rl OH9 SHUTTLE TEST
 
A 	- --.. . .... . ....... . .
,- -- ------... ..... 

i ... .. GRCUP- .MODEL VACH 140 PO(PSIA) TO(DEG A) ALPHA-14CDEL ALPIhA-SECTOR ALPHA-PREaEND POLL-MODEL YAW 
35. 	 139 7.92 148.1 132a. 30.00 0,0 30,00 160.00
 
+"1 N-F P-INF PUI O-INF U-IN .. HMO-INF PbL-IF - E/FT x Y X/L L 
..... .	 -(DEG R)..--(PbIA) -.. (PSIA)}.. (PSIA) (FT/SEC) (LUM/FT3) (LBM/FT-SEC) (FT-11 (IN) (IN) (IN) 
95.0 	 0.01o2 1.31b 0.711 3846. 0.445E-03 0.254E-05 0.675E 06 13455 0.0 0.60 22.58
 
'"ZPI PP] PPI1POl ZP2 P2 PP2/POl ZTU TT2 TT2/TO TWI T I'/TO TW2 Tw2/TO TW3 Tw3/To 
-- I L.- ... ... (N) --- _ _ (DEG 9) (DEG R) RIP IL -iPSIA) .. tk) (DEG R) 	 (DEG 
,_---.305-- 1.002 ....0.762 ---2.355 1.005 -0.764 1.306 1259,. 0.948 565. 0.428 536. 0.404 559. 0,421 
0.429 53a. 0.405 $63. 0.424
 
_.247_..... 1,000 .. 0.70.._ .297 .005~ 0.764 I..4d 1259. 0.948 572. e 0.431 539. 0.406 566. 0.426
 
1.277 1.000 0.760 2.327 1.00. 0.763 1. 15 1259. 0.948 570. 

1.217 	 0,9 d 0.759 2.267 1.004 0.763 1.218 1260. 0.949 574. 0,432 539. 0.406 569. 0.428 
--*8,9 ----- .5 -- .3 - 1.005 - 0.706.- 1. 185 126o, 0.94q 576,. 0.434 .. 541 0.407 571.--. 0.430 
1.159 	 0.995 0.756 ?2u9 .O004 0.7o3 1.100 126O. 0.949 57a. 0.435 542. 0.408 573. O,4je
 
--. 03..0.fd9 2.119 1.004 0.763 1.130 i557. 0.946 580. 0.437 543. 0.409 575. 0.433
2 .. 

.1.107 1.731 1.318 2.157 1.005 0.7b4 1.108 1259. 0.948 583. 0, 39 544. 0.409 577. 0.4J4
 
-2.146 1.005 . 764 1.097 1261. 0.949 601. 0.453 552. 0.416 591. 0,44b
 
I" .066 4.120 3.121) 2.116 1.00, 0.762 1,067 1260. 0.949 603. 0.454 553. 0.417 593. 0.446
 
554. 	 0.417 . 593, . 0.447
 
..- 1.035,----4. 292-....3.262...205----Ud .003 U.762 -- .036". 1260. 0.949 606. 0.456 
1.006 4.3 7 3.342 2,056 1.O004 0.763 1.007 1260. 0.949 600. 0.4bd 55b 0.418 593. 0.447 
.-09ol 4.4 - 3,366 .o 00, + 0.7b2 a.$01! 0,940 61G, 0,.59 556.1.J| 12b9, 	 0.419 594, 0.447
 
0.950 4.499 3.4e0 2.000 IOOJ o070 0.951 12boO 0.949 612. 0.461 557. 0.419 596. 0.44
 
,..0.21 ..4.516 .3. 46 -1.971 1.003 .0.762 0.9e2 lib6. 0. 49 614. 0.462 557, . 420 597. 0.449
 
0.891 4.9b8 3.470 1.941 1.004 U.763 0.09e 1260. 0.948 616. 0.464 555. 0.420 598. 0,450 
,,-0.861 -- 4.589.--3.4 --- 1.911 --. 1.002 . 0.761 .0.862 126D. 0.949 b15, 0.466 555. 0.421 598. 0.451
 
00 j 4b~b 3.499 1I1380 1.00d u.0761, 0.U31 lc6O. 0.949 be0, O~ob7 560. 0.422 599. 0.451
 
..0.801 -- 4.6 0 3.510 l,051 1.002 o.761 0.d02 1259. 0.94e 622. 0.469 561, 0.423 600. 0.452
 
0.770 4.634 3.519 1.820 11000 o.759 0.111 12bg, 0.948 624. 0.470 562. 0.423 601. 0.453 
_..740 __..4.646. . ,9- .1,7q0 +..O000. 0.7bg 0.741 1259. 0.948 646. 0.472 563. 0.424 602. 0.4b3 
60., 0.454
 
-. 0.bS0 --- 4.672 ...3.549-.- 1.730 -1 .001 -- 0.76U 0°0kil 126O, 0.949 630. o.475 564. 0.425 604. 0.455
 
0.710 4.6t0 3.540 1,760 1.000 U.760 0.711 1259. 0.945 628. 0.473 b64. 0.424 

565. 0.426 605. 0.456
 
...0.619 ---4.720 . 590 .. 11669 1.000 0.?7o 0,.0o 1 59. 0.948 634, 0. 78 566. 0.426 605. 0,4b6
 




.05b8 -. H,10 3.658 1.600 ). 9d 0.158 0.b59 1,59. 0. 48 63E. 0.460 568. 0.428 607.. 0.457
 
0.509 4.713 3.6d5 1 1.639 1.000 U.700 0,590 1259. 0.948 636. 0.479 567. 0.427 

0.528 4.846 3.681 1.518 0.990 0.758 0.5e9 1459. 0.948 640. 0.4UZ 568. 0.428 507. 0.457 
,-045-4.b5-----3.b93-- 1.546 U-. V . 0.75b 0.49" 1259. 0,948 642. 0.483 569. 0,429 508. 0.450 
0.4b7 4od00 3.6d9 1*5l7 0.99. 0.7b6 U.4d li559. 0.946 043, 0.484 570. 0.429 608. 0.45b 
,0437 , 4,828 . 3.b67 1.487 O.991 0.7b7 0.438 1260. 0.949 645, 0.466 571. 0.430 609, 0.45b 
'0.407 4.779 3.b30 1.457 U.096 G.7bd 0.408 1260. 0.949 b47. 0.487 571. 0.430 609. 0.459 
. 377 .. 4.724 -3.5 0 1.4 7 0.9 6 0.75a O.J78 i bl, 0. 50 649. 0.488 572. 0,431 510. 0.4t,9 
1.396 O°."1 ,u7/ OJ.7 1401. 0.950 650. 0.490 573. 0.432 610. 0.400
 
. . .7 ... 09 5 -- 0.165 -"0.344 1204. U.950 65a.. 0.491 574 0.432, b 1l 0.460
 
1.373 0. 95 0.755 0,J24 12. 0.950 654, 0,49 1 575. 0.433 511. o.460
 
1.37a 0.996 0.7bb 0.324 1264. 0.950o o55. 0.49, 575. 0.433 611. 0.460 
0,323 4.503 3.418 1.373 0.997 U.750 0.3e4 122 0.950 657. 0.49b 576. 0.434 612. 0.461 
..--- .... 3.415 . 373 0.996 0°7 6 1263. 0,951 b59, 0.496 577. 0.434 612. 0.461 
0,3U3 4.497 3.414 1.373 0.996 o.756 0.J24 1262, 0.950 660. 0.497 578, 0.435 .513, 0.461 
-0,323--4.49q--3.415 ....1.373. -. 0.997 -- 0.757 0,J 4 12b2. 0.950 662. 0.498 578: 6.436 613. 0,462 












ARNOLD-AlfR FGRCE STATION, TENNr- --

NASA/RI 09 SHUTTLE TEST
 
PAGE-" 2 . 
TOLOEG R) ALPA-NCOEL ALPhA-bECTOR ALPHA-PREBEND POLL-MODEL YAW
 
......... GROUP ---MODEL -- ACH NO -PO(PSIA) 

139 7.92 148.4 132d. 30.01 -9.01 ;000 180.00 0
35. 

T-UF P-INp PO1 O-INF U-fNF RNO-INF oU-IhF RE/FT x Y X/L L 
(EO RI - (PSIA) - (P51A) (PSIA) (FT/SEC) (LB?/FT3) (LBM/FT-SEC) (FT-1) (IN) (IN) (IN) 
98.0 0.01t2 1.J17 0.712 3840. 0.446L-03 0.254E-05 0.676E 06 13.55 0.0 0.60 22.58
 
ZPl PPI PPI/POI 2P2 PP2 PP2/POI ZT2 TT2 TT2/TO TWl Tb1/TO TW TW2/TO Tw3 Tw3/TO 
1-----]---------- ---- PSlA)--. ...-(I - (OEG R)-- - (DEG R) (DEG R) (DEG R)4--lI 

0.315- - 4.48T --- 3.406- 1.365 0.996 0.756 OJ16 1262. 0.950 665. 0.501 580. 0.437 614. 0,463 
0.309 4.472 3.395 1.359 0.996 0.756 0,310 1262. 0.950 667. 0.502 581. 0.437 615. 0.463
 
0.306 4.456 - 3.383 1.356 o.q97 0.756 0307 1262. 0.951 668. 0.503 581. 0.438 615. 0.463 
0.302 4.445 3.374 1.352 0.996 0.756 0.303 1262. 0.951 670. 0.504 582. 0.438 616. 0.464 
-0.29--4..34---- 3.306-.--1.39---0.9q6---- 0.75o - 0.30U 163. - 0,951 - 671. 0.50b 583. 0.439 616. 0,464 
0.294 4.419 3.355 1.344 0.50b 0.756 0.295 1262. 0.90 673. 0.50? 584. 0.439 617. 0.464
 
0.508 584. 0.440 617. 0.465 
0.26o 4.395 3.3J0 1.336 0.998 0.758 0.87 1263. 0.951 676. 0.509 585. 0.440 618. 0.465 
0.290 4.40S 3.314. .1.340 0.096 0.75b 0.291 1262. 0.951 674. 

0.996 0.751 0.8.3 1263. 0.951 677. 0.510 585. 0.441 618. 0.465
0.282 4.380 3.323 1.332 

0.277 4.364 3.313 1.3d7 0.995 0.755 0.278 1263. 0.951 679. 0.511 586. 0.442 619. 0.466
 
0.213 -- 4.355 -. 3.306--1.323 -- U.97 .- 0,757 - o.2?4 1263. 0.951 - 680. 0.612 587, 0.442 619. 0.466 
0.268 4.338 3.293 1.318 0.997 0.756 0.e69 I63. 0.951 081. O.bl3 58P. 0.443 620. 0.467 
0.467
 
0.d59 4.311 3.e72 1.309 

40.26.3 J 3.282 1.314 00.96 0.156 0.265 1263. 0.951 663. 0.514 588, 0.443 620. 

0.998 0.758 0.260 12,4. 0.952 684. 0.515 -589. 0.444 621. 0.467
 
--0.256 -.- 1.3o6 9o.27 0.516 0.444 
 621. 0.466
 
0,253 4.278 3.247 1.303 0.998 0.757 0.454 14t4. 0.952 687. 0.517 591. 0.445 622. 0.468 
-0.249 4-- 3.234 -1.299 -- 0.%98 -- 0.758 . 0.460 1264. 0.952 688. 0.518 591. 0.445 622. 0.408 
- 4.295 3."o V.S98 .- 0.757 1264. 0.951 666. 590. 
.,67-- ­
0.997 0.7bb 0.147 1204. 0.952 690. 0.519 592. 0.446 623. 0.469
0.246 4.2b3 3.226' 1.296 

691. 0,520 .593. 0.446 623. 0.469
0.243 -. 4.240 3.216 1.493 - 0.995 - 0.754 0.44 1264. 0.952 
0.241 4.232 3.210 1.291 0.999 0.757 0.242 1264. 0.952 692. 0.521 593. 0.447 624. 0.470
 
0.522 594. 0.447 624. 0.470
 
* - 0.23-.. 4.222 -.3.204 1.288 0.098 . 0.758 0_,39 1264. 0.952 694. 
0.234 4.207 3.1v1 1.2b4 0.S 6 0.755 0.435 126. 0.952 695. 0.523 595. 0.448 624. U.470 
- 0.e30--. 4,1 -- 3.15 -3 1.20 .l- 0.996 - 0.756 0.231 1265. 0. 52 696. 0,524 595. 0.448 - 625. 0.471 
0.227 4.182 3.172 1.277 0.997 0.76b 0.228 1265. 0.52 697. 0.525 596. 0.449 625. 0.471 
- 0.224 4,10 3.163 1.214 0.993 0.757 0.e25 1265. 0.952 695. 0.526 596. 0.449 626. 0.471 
0.221 4.17 3.153 1.271 0.997 0.756 0.222 12t5. 0.953 700. 0.527 597. 0.450 626. 0.472
 
0.217 4,143 3.143 1.2o7 0.997 0.756 0.e18 1265. 0.953 701. 0.528 598. 0.450 627. 0.472
 
0.529 598. 0.451 627. 0.472 
-- 0.210 ...- 4.11tb- 3.122--.. 60 U.9Q- ... 0.755 - 0.cll 1 65. - 0.953 - 704. 
0.213 4.130 3.133 1.263 0.991 0.756 O.214 1265. 0.953 702. 

0.530 - 599. 0.451 628. 0.473 
0.207 4.10,' 3.112 1.257 0.997 0.756 0.40d 1265. 0.953 705. 0.531 600. 0.452 628. 0.473 
- 0.203 4.008 3.1U 1.253 0.997 0.756 0.204 1266. 0.953 706. 0.532 600. 0.452 629. 0.473
 
0.2vo0 4.0(4 3.090 I.e50 0.997 o.750 0.201 1265. 0.953 707. 0.533 601. 0.453 t!9. 0.74
 
* 0.196 .. 4.060 3.080 1.246 .9*06 0.755 0.197 1266. 0.,53 708. 0.533 602. 0.453 629. 0.474 
0.192 4.046 3.049 1.242 0.997 0.156 0.193 1e66. 0.954 710. 0.534 602. 0.453 630. 0.474 
.- 0.188- 4.030---3.055-- 1.238---. 0.997 - 0.755 0.189 1266. 0.954 711. 0.535 - 603. 0.454 - 630. 0.475 
0.185 4.013 3.044 i.235 0.996 0.755 0.186 1267. 0.954 712. 0.536 604. 0.455 631. 0.475
 
* 0.162 - 4.0U0 3.034 1.232 0.9q8 0.75? O.1j 1267. 0.9b4 713. 0.-37 604. 0.455 631. 0.475 
0.179 3.982 3.041 1.229 0.997 0.756 0.180 1267. 0.954 714. 0.538 605. 0.455 631. 0.475 
.. 75 - 3.966 3.008 . 1.2eS 0.997 o.756 0.176 1267. 0.954 715. 0.539 606. 0.456 632. 0.476
 
0.172 3.951 2.997 1.222 0.S97 0.756 0.173, 1268. 0.955 716. 0.539 606. 0.456 632. 0.476
 0.4761268. 717. 607. 632.-

.0.16o 3.917 2.971 1.216 0.997 0.756 

_0.1 og-3.93------.2.984---1.219-- U.997---- 0.756.. 0.170  0.955 0.540 0.457 

0.17 1268. 0.955 718. Ob41 607. 0.457 633. 0.476
 
............. . ...... 80
. .
 
DATE - 9-20-73 
PROJECT NUMBER---VA353-218AARO. INC. . 
,-ARNOLD AIR FORCE STATION.-TENN,-----. 
NASA/RI





" . . GRCUP...-MOOeL - PACH NO. PO(PSIAM TO(DEG R) ALPNA-MCDEL ALPhA-SECTOR. ALPHA-PREBEND rOLL-MODEL YAW 
. 35. 139 7,92 148.5 1328. 30.01 -0.01 30.00 180.00 0 
T-IF .P-INF . P0I 0-INF U-IPS 1MHO-INF AU-lNPE/FT X Y X/L L 
.. -­ (DEG R). -(PSA) -... PSIA) -­(P5IA) (FI/SEC) . (LSH/FT3) (L8?'/FT-SEC) (FT-1) (IN) (IN) ([N) 
98.0 0.062 1.318 0.713 3846, U.447E-03 0.254E-05 0.677E 06 13.55 0,0 0.60 22,58 

















---. 0163 - - 3.903 --­ 2.961 -. -1.213 -U- 0.91 - 0.756 0.164 1268. 0.955 720. 0.542 608, 0.458 633. 0.477 
0.161 3.889 2.950 1.211 0.998 0.757 0,162 1268. 0.955 721. 0,543 608, 0.458 633. 0.477 
0.157 -..3.871 .... 936.- 1.207 - 0.996 - 0.7b5 0,1s8 1269. 0.956 722. 0,543 609. 0.459 634. 0.477 
0.154 3.d55 2.924 1.204 0.99t 0.750 0,155 1,69. 0.955 723. 0.544 610. 0.459 634. 0.477 
-­0.151-..3.82.--,---- O1.201..-0.997-.- 0.756 - - 0,152 - 1269.- . 0.956 724. 0.545 610,. 0.460 634.- 0.478 
0.147 3.816 2.895 1.197 0.997 0.756 0,148 1270. 0.b6 725. 0.646 611. 0.460 635. 0.478 
0.142 .- 3.7ab -.. 2.873 - 0.192 0.996 . 0.755 0.143 1270. 0.956 726. 0.547 612. 0.461 635. 0.47d 
0.138 3.761 .853 1.188 0.99d 0.757 0139 I471. 0.957 727. 0.547 612. 0.461 o35. 0.478 
0.134 ....3.7j3 - 2.831 1.184 0.998 0.757 0.15 1271. 0.957 728. 0,b48 613. 0.461 636. 0,419 
0.132 3.7V5 2.808 1.182 0.999 0.757 0.133 1271. 0.957 729. 0.549 613. 0.462 636. 0.47 
.-­ 0.127---3.676.--..2.76----,177-- .1.001-- 0.758 -­0.1-8 - 172. 0.958 - 730. 0.550 614. 0.462 . 636. 0.41; 




































2.o59 . 1.lO 





















0.103 3.418 2.592 1.153 1.040 0.793 0.104 I 74. 0.959 737. 0.555 618. 0.465 639. 0.481 
0.100--- 3.373 - 2.557 -. 150 1.05b 0.800 - 0.lul 1275. 0.960 738. 0.556 619. 0.466 639. 0.481 
0.096 3.322 2.519 1.146 1.068 0.809 0.091 1274. 0.59 739. 0.556 619. 0.466 039. 0..81 
- 0.091 - 3.212 2.480- 1.141 1.084 0.82 0.092 1274. 0.960 740. 0,557 600. 0.467 640. 0,482 
0.U8 3.212 2,415 1.13 1.102 0.825 0U.0d 1274, 0.959 741. 0o.58 620. 0.467 640. 0.482 
--­0.083 --­ 3.141 -- 2.361--1.133 .- 1.130 0.856 0.084 1273. 0.959 742. 0.558 621. 0.468 640. 0.482 
0.0780.075 3.0t9 2.91 . 2.326 2.bl 1.181.1,5 1.164 1.222 u.8830.926 0U.090.076 1412,1z7 , 0.9580.958 742.743. 0.5590.560 622,622. 0.4680.469 6.1.641. 0,4820.4b3 
0.070 2.909 2,205 1.120 1.325 1.004 0,071 1co. 0.956 744. 0.560 623. 0,469 641. 0.4d2 
0.065 2.8u6 2.127 1.115 1.458 1.105 0.066 1266. 0.953 745. 0.561 623. 0.469 642. 0.483 
0.020 2,6.J 2.034 1.110 1.66S I.204 0.061 1259, 0.948 746. 0,562 624. "0.470 642. 0.483 
0.55-2.552-­ 1. 935---1.105 - 1.85/ ­ 1.408 0.U56 1250. 0.941 747. 0.562 624, 0.470 642. 0.484 
0.049 2.395 1.515 1.099 2.102 1.593 0.050 1233, 0.928 748. 0.563 625. 0.471 643. 0.484 
* 0.044 - 2.213 1.677 1.094 2.375 1.800 0.045 1207, 0.909 749. 0.564 626, 0.471 643, 0.484 
0.035 2.022 1.533 1.088 2.669 2.043 OU39 1174, 0.884 750. 0.564 626, 0.471 643. 0.e4 
- 0.034 . 1.436 1.393 1.084 e.440 .2 0.035 1142, U.860 750. 0.565 627. 0.472 , 64. 0,85 
U.029 1.60 1.461 1.019 3.c19 2.440 0.030 1111. 0.837 751. 0.566 627. 0.472 64 . 0,485 
-0025---1-.510---1.14S....1.0IS--- 3.a7 2.630 O.0b lu75, 0.810 752. 0.56 628. 0.473 644. 0.485 
0.020 1.378 1,044 I.070 3.747 e.82d 0.021 1038. 0.781 .753. 0.567 628. 0.473 645. 0.485 
0015 -- 1.259 - 0.954 1.065 4.028 3.053 0,016 - 992. 0.747 754. 0,568 629. 0.473 64!. 0.486 
0.010 1.153 0,874 1.060 4.187 J.174 0.U11 945. 0.711 755. 0.568 629. 0.474 645. 0.4b0 
-.­0.006 -- 1.006.- 0.800 -1.056 4.261 3.230 0.007 875, 0.659 756. 0.569 630. 0.474 646. 0.486 










NA5A/RI OlH9 SHUTTLE TEST
 
..... GROUP "MOUEL PACK NO PO(PSIA) TO(CEG F0 ALPHA-MCDEL ALPHA-SECTOR ALPHA-PREBEND ROLL-MODEL YAW
 
36. 139 7.9e 151.7 1328. 29.97 0.03 30.00 180,00* 0 
"T-INF P-jNF U1 Q-INF U-INF Hh0"INF UINF 	 x X/L
H -- RE/FT Y L 
. ...... . (DEG R) -. PSIA) - (PSIA) '(P! A) (FT/SEC) (LdM/FT3) (LBV/F7-EC} (T-I) (IN) (in) (IN) 
95.0 0.0166 1.348 .,Ra 3846. U,458E-03 0.254E-05 0.692E 06 22.58 0,0 1.00 22.58
 
ZP1 PPI PPI/PO| Z?2 PP2 PP21POl ZI2 IT2 T72/1O Thl 7 1/T0 TW2 TW2/70 TW3 Tw3/TO 
,-1N}--- PSIA). -- 41N) ---- lPSIA) ... . (IN) -- ADEG 9) -- (DEG R),-. (DEG R), (DEG R)' 
-.... . . . . ... 2.391 . 0.803 1.342 0.950 539. 0.406 0.4'00 0.419 
4.37L 1.190 0.8e4 1.3i3 1263. 0.951 S41. 0.407 533 0.401 557. 0.419 
= ....... ........ ... 2.339 1.189g 0.b84 Ie9u 1263. 0.851 544. 0.409 534. 0.402 557, 0.42U 
2.3V6 1.1la U.68 1, 67 1263. 0.9bl 546. 0.41l 53S. 0.403 558. 0.440 
,.. ..... . . . ., 1 --- 1.188- 0.883 - 1,e83 1263,.- 0.551 5 ,. 0.413 537. 0.404 558. 0.420 
...... 1.190 1262. 	 532. 557. 

2.439 1.188 0.882 1.190 1262. 0.950 552. 0.415 538. 0.405 559. 0.441 
-I*]5 -- 4.413 ....3,279 2 .2U5 1.187 0.882 1.156 1262. 0.950 554. 0.417 539., 0.406 559, 6.421 
1,1'.5 4.4 9 3.278 2.195 1.187 0.883 1.146 1261. 0.950 557. 0.420 540. 0.407 559. 0.421 
,-1,1 ----4.4u3 .3.274 -- 2.186 1.188 0.883 1.137 1262. 0.950 560. 0.422 541. 0.408 560. 0.,e82 
1.11b5 	 4.357 3.270 2.175 1,186 u.863 1.126 1262. 0.950 563. 0.424 542. 0.408 560. 0.422
 
.--.3---4.387.-- 3.264 _-2.103 -1.187 0.863 1.114 1262. 0.950 .565. 0.426 543. 0.409 561. 0.422
 
1.103 4.3,6 3.256 2,1D3 1.189 U.885 1.104 1261. 0. "o 56a. 0.426 545, 0.410 561. 0.422
 
1.099 4.307 3.251 2.149 1.18. 0.882 1.100 1261. 0,9n0 571. 0.430 546-, 0.411 562,. U.423
 
1.093 4.361 3.249 2.,43 1.185 0.883 I.U94 1462. 0. 50 574. 0.432 547. 0.412 562. 0.423 
-1.087 4.3b3 : .3.247 ?.137 1.185 U.884 "i*088 1261. 0,950 576. 0.434 548. 0.412 562. 0. '3 
-1.07/ 4.341 -- 3.239 - 2.127 1.I Vt 0.8U4 1.VTa 1,61.. 0.960 588. 0.43s 55u. 0.414 563. 0.48 
1.013 4.336 3.439 2.123 1.18b 0.8b5 1,u7 1261. 0. 50 584. 0.440' 551. 0.415 563. 0.424.
 
•1.069 4.3i9 3.236 2.119 1,183 0.A88 1.070 1k61. 0.950 50., 0.442 b55. 0.416 564. 0.425
 
1.061 4.324 3-132 2.117 1.1dO , .8d8 1,o66 1,61. 0.950 590, 0.444 553. 0.416 564. 0.42b 
. 1.063 4.319 .- 3.231 2.113 1.181 .- 0.883 .1064 1,61. 0 . 50 592. 0.446 553 ,. 0.417 565. 0O.425 
1,059 4.J12 3.2e7 2,IU9 1.180 0.883 1.080 1261. 0.,949 595. 0.446 555'° 0;418 b5.5 0.425 
-I,.05b 4.,3 11 .... 24b...- 0, 1.181- 0.884 1.056 1.I61. 0.950 --597. - 0.450 555. 0.4 18 --, 65. . 420,I--- 6 
l.05l 4.3U8 3.222 2.101 1.18U 0.883 1.ub2 1261. 0.9050 600. 0.452 556., 0.419 566. 0.426 
...049 4.304 -3.22l - 2.099 -1.181 0.884 1.U50 1261. 0.950 6028. 0.454 557. 0.420 566. 0.,26 
1.045 4.3v3 3.218 2.098 1.181 0.884 1.046 1261. 0.95u 605. 0.455 558. 0.420 567. 0.427
 
.---l1.043 4,3U0 - 3.216 2.093 1.182 0.884 1.044 1261. 0.950 6U7. 0.457 559. 0.421 567. 0.427
 
1.04V 4.2 7 3.216 2,0 0 1.181 0.85p 1.041 1261. 0.950 610. 0.459 560. 0.422 567. 0.4e7 
'-1.037 -- 4.254--- 132IE- _'.V67 1.-I180 --- 0.863 1.038 1261. - 0.850 612. 0.461 561. 0.423 568. 0.4a7 
1.034 4.8 4 3.214 2o084 1.180 0.883 1.03 1261. O.94g 614. 0.462 562. 0.423 S68. 0.428
 
1.031 4,2 1 3.21I 2.081 1,182 0.885 1.032 1261. 0.949 616. 0.464 553 0.424 568. 0.448
 
1,02b 4.287 3.206 -1.018 1.150 0.883 lUe9 1261. U.949 619. 0.466 586. 0.424 569. 0.,28
 
-1.026 4 .2b4 3.2Ui ?.076 1.182 0.8e5 1. "7 1 61. 0.949 621. 0,468 b555 0.425 569. 0.429
 
1.023 4.2d2 3.ev3 2.073 1.181 0.803 1,0d4 1261. 0.949 623. 0.469 8565. 0.426 570. 0.429
 
.625. 0.471 5 8. 0.426 570. .8429
 r 11.021 - .4.219 ...3.,00 - 2.U,71 . 1I,80 0." 83 . U12 1261. 0.950 1.018 4.215 3.1V9 !.068 1.181 0.884 1.019 i 61. 0.949 627. 0.473 567', 0.427 570. 0.4e9
 
1.016 4.2b9 ,3.10 " ,066 1.171i 0,8A3 1.01l 1261. 0.949 O30. -0.474 56&. 0.428 571. 0.430
 
1.014 4.207 3.194 11.064 1.180 0.883 I.u15 1260. 0.549 632. 0.47b 559. 0.428 57I. 0.430
 
-1.011 -- 4.265 .3.19$ 8,001 1.182. 0.80.5 1.011 i 61. 0.949 634. 0.477 560., 0.429 571. 0.430
 
l.008 	 4.260 3.193 2.058 1.181 0.88b 1.U09 1461. 0.950 636. 0.479 570. 0.430 572. 0.4.31 
--t06- .5---319--.-2.056- 1.180 -- 0.885.-- I,007 1261, .0.949 638. 0.480 - 71. 0.430 572.- 0.431 
1.002 4.252 "'3.189 2,052 1.183 0.887 1,003 1261. 0.949 640. 0.482 572. 0.431 572. 0.43r
 




""PROJECT hUPBER--VA353-218A- --- . .. 
APO, INC. 
• 	 z-ARNOLO AIR. FORCE- STATION. -TENN.--... 
NASA/RI * Oh9 SHUTTLE TEST 
,..PAGE.X.2... . . ...... .
 
P ----------... ..PCIPSIA -- TO(DEG R) 'ALPHA-VCOEL ALPHA-SECTOR ALPKA-PREBEND POLL-MODEL -YAW
GROUP--..-ODEL.. HACH NO 

S36. 139 7.92 150.0 1328. 30.00 0.00 30.00 180.000
 
T-IF P-IF Pul G-NF -IF . .. kHO-[thF Vb-IF E/FT x Y X/L L 
(.....DEG R).- -tPSIA) - -CPS[A} (P51A) (FT/SEC) (LBM/FT3) (LBM/ T-SLC) (FT-1) (IN) (IN) (IN) 
90.0 " 0.0164 1.333 0.720 3846. Uo45IE-O3 0.254E-05 0.684E 06 22.58 0.0 1.00 22.58 
ZPI PP1 *PPI/P0I ZP2 FP2 PPVPOI ZT2 TT2 TT2/T0 TN] Tkj/T0 TW2 TW2/TO TW3 Tw3/TU 
.- A 10.. -4PSIA) .. . ...- I) -­ (PSIA)- .. . . . h)l (066 P) (DEG R) (DEG R). (DEG R 
.--. 0.999 . 4.247 _-3117 , 2.0 9 1.18a . 0.808 1,000 IZ61. 0.550 642. 0.483 573. 0,431 573. 0.431 
0.997 4.244 3,105 2,.)47 !.18h 0.890 0.998 1261'. 0.949 644. 0.485 574. 0,432 573. 0.432 
,r-0.91)3 ---4.240 - 3.184 . 2.043 1.190 0.8 4 0."4 1 61o 0.949 646. 0.486 574. 0.433 S74. 0.432 
0.991 4,e34 3.100 2.041 1.194 0.897 0.994 1860. 0.949 646. 0.488 57E. 0,3 574. 0.432 
..0,967-- .2 9---3.180.-- 2.037 . 197 0.900 U .9ba !e6l.. 0.949 64S. 0.489 576. 0.434 574. 0.43,e 
•0.984 4.2e6 3.178 2.034 IC0 0.905 U.985 1261. 0.949 651. 0.490 577. 0.434 575. 0.433 
-- 0.980_ . ,!o -. J.173 ... 2.03U 1.209 0.909 0.961 1260. 0.949 653. 0.492 57e. 0.435 575. 0.433 
0,977 4. 1b 3.02 2.o,7 1,210 v,917 0.976 1261. 0.9 6155 0.493 57e. 0.436 57b, 0.433 
. 973 .4. 13 3.172 2.023 Ii2 0O.925 0. 1 ' 1,60. 0,949 6b?. 0.494 579. 0.436 576. 0,434 
0.971 4A.2U9 3.171 2.0,1 1. 3b o.932 0.914 1261. 0.949 658. 0.496 580. 0.436 56. o.434 
097- 5...318- .1-1.253 -­ 0.944 0, 1,60. 0.$49 660. 0.497 581. 0.437 577. 0.434 
0.964 4.eVO "3.164 2.014 1 .261 0,850 .0. 65 12600. 0.949 662, 0.498 581. 0.438 577. 0.4.34 
.0.9o1-- 4.1 7 -3.162 -2.011 . ,78 .0963 0. t2 1 60, O, 49 664. 0,500 582, 0.438 577. 0.435 
0.958 4.1 5 3.161 41.u08 1.305 0.983 0, 59 1261. 0.949 665. 0.501 583. 0.439 578, 0,435 




























.--Q.46- 4.IzB -. 3.168 ' 1.996 1. 4b 1.--.104~ 0.947 IZ01. 0.949 670. 0.505 585. 0.441 579. 0.436 
0.9.3 4.Id4 3.1 4 1,993 1,545 1.1"5 0.944 1261. 0.949 072. 0.506 586. 0.441 579. 0.436 
4.-.,99-ld3 3.1 4 .9,89 1".665 1.e 0 0.94U 1261. 0.949 671. 0.507 .580. 0.442 b79. 0.43o 
0.934 4.182 3.155 1.984 1.834 I,3V4 0.93b 1261. U.949 675. 0.50d 507. 0.442 580. 0.437 
I0.93U . 4.116 -_.3.151 ...1.980 . 001 1.514 0.931 1260. 0.949 676. 0,b69 588. 0.443 500. 0.437 
0.,7 4.175 3.lb0 1.971 2.161 1.631 0, 2 1260. 0.949 67a. 0.511 509, 0.443 5800. 0.437 
-0.923 .- 4.112 -----3.147. -. 1. 73 2,34 . ,769 0.924 l 60. 0. .9 67S. 0.512 589, 0.444 531. 0,4J7 
0.91Y 4.166 3.144 1.9b9 2.541 1.917 U.9110 12b0. 0.949 681. 0.513 590. 0.444 501. U.438 
•0.915 . 108 3.145 1.965 1.740 2.007 0. 1o 1260. 0.949 66a, 0.514 591. 0.445 551. 0.438 
0.910 4,1b5 3.143 1.900 _'.902 e.235 0.911 i,60. U.949 6d4. 0.51s 591. 0.445 582. 0.438 
0,900 4.159 3.J40 1,956 3.215 2.427 0.V07 1261. 0.949 oU5. 0.516 592. 0.446 5ib2. 0.438 



























..-­0.890 .-4.14b .3.133 1.940' 4,093 3.053 0.u91 1260. 0.945 b91. 0.520 595. 0.448 584. 0.439 
0.807 4.147 3.135 1.937 4.214 3.106 0.bk88 1260, U.949 692. 0,521 595. 0.448 584. 0.,440 
,0.084 4.143 3.134 1,934 4,284 3.241 0.bb5 126'0. 0.949 694. O0,22 596. 0.449 584. 0.44U 
O.bbl 4.1;q 3.133, 1.931 4.348 3,4 1 O. uc ' 1260. 0.949 b~b, 0.523 597. 0.449 505, 0.440 
-­0.878 ... ,J 7 -­ 3. 132 - 108-4,417---3.3w44 0.879 1,60. 0.949 b97. 0.525 597, 0.450 585. 0.441 
0,.837b 4.lj5 3.1J0 1.9e5 4,43o 3.JS4 o .061 1260. 0.949 69a. 0.526 598. 0.45U b3S' 0.441 
.087U 4,IJ2 3.130 1.920 4, 449 3,J70 0.011 1260. 0, 49 699. 0.527 599. 0,451 506. 0.441 
0.867 4.131 3.1e9 1.917 4.464 3.38 0.d68 12OO. 0.949 -700. 0.527 599. 0.451 506, 0,441 
.4-,6,6 3,128 1.913 4,468 3.387 0,064 1260. 0.949 702. 0.528 600. 0.452 586. 0.44e 































DATE = 9-20-73 
---PROuECT U$ER - VA3b3-2bA i......i..... 
ARO, INC. 
.- ARNOLD -AIR FORCE STAIION.-TENN.-----.....--
NASA/RI OHS SHUTTLE TEST 
,---PAGE - 3...... 

































































0.850 ­ 4.123 - 3.128 -- 1.900 4.494 3.409 0.851 
0.847 4.122 3.125 1.857 4.502 3.412 0.848 
- 0.844 4.1e2 . 3.125 1.594 4.09 3.416 0.b45 
0.840 4.123 3.125 1.890 4.518 3.425 0.8 1 
-­0.837.-25.---3.127.-.H7.4.s 6 -3.431 - 0.bJ 
0.63. 4,143 3.1.5 1.584 4.533 3.436 0.835 
0.830 - 4.125 3.lb 1.380 4.544 3.444 0.831 
0.827 4.123 3.123 1.877 4.549 3.446 0.eb 
0.823 .4.1j4 . 3.126 1.873 4.558 3.455 U.8d40.81 4.124 3.126 1.809 4.566 3.461 0.b0 
- OA15---4.1,3 --­ 3. ... Il.B5 --­b 4.S68 - 3.460 .. 0.618 
0.812 4.122 3.123 1.do2 4.577 3.467 0.513 
0.808. -­4,121 3.12 - I.SsR 4.581 3.470 0.b09 
0.804 4.120 3.123 1.854 4.5"8 3.478 0.605 
Ob.0 -4.118 3.120 1.850 4.b94 3.480 0.601 
0.797 4.119 3.122 1.847 4.601 3.487 0.198 
0.794 4.- 8.IS_ 3.11--1.a44 -- 4.598 -3.4b3 - 0.195 
0.790 4.115 3.111 1.840 4.Ob' 3.4e6 0.191 
- 0.786 - 4.113 3.117- 1.836 4.607 3.492 0.787 
0.783 4.113 3.118 1.333 4.614 3.497 0.784 
0.70 - 4.112 -­ 3.117 -1.830 4.618 3.500 0.181 
0.776 4.111 3.11b 1.826 4.t17 3.500 0.777 
,-0.773--.4.106 
--. 3.114 --­ 1.823 -­ 4.618..- 3.503 0.114 
0.769 4.104 3.113 1.B19 4.623 3.506 0.770 
0.765 4.102 3.112 1.315 4.627 3.510 0.766 
0.762 4.100 3.110 1.812 4.626 3.b09 0.763 
0.75 4.098 3.111 1*.08 4.631 3.515 0./59
0.7b4 4.094 3.10 1.804 4.632 3.516 0.755 
0.751----4.0U2 --­3.1 .6-­ 1.601 -4.632---. 3.516 0.7b2 
0.747 .09 3.104 1.797 4.637 3.519 0.148 
* 0.743 4,0o 3.104 1.193 4.639 3.523 0.744 
0.139 4.08e 3.102 1.789 4.63o 3.521 0.7.0 
- 0.735 4,080 4.099 1.lss7 .. 35 3.521 0.738 
0.732 4.018 3.100 1.7b2 4.635 3.543 0.733 . 
0. 726----4.07--178 
- .636.- 3.521 . 0.72g
0.724 4.073 3.095 1.774- 4.636 3.524 0.725' 
0,719 4.071 3.096 1.769 4.639 3.528 0.720 
0.714 '4.067 3.093 1.764 4.637 3.527' 0.115 
--0.709 , 4.063 3.090 1.759 4.633 3.524 0.710 
0.706 4.081 3.091 1.156 4.637 3.520 0.707 
,-0.703--4.0o-..-.90 15753-... 4.635--. 3.57 - 0.7U4 -


















































































































































































































































































































































............ ...... 84 
i ~  . ~ . ~ .~. ~. .. - ..--.. . .. . . . . . 
DATE 9-20-13
 
--PROJECT NUMBER--.VA353-21BA . .. 
ARO, INC.
 
:-AR;*.OLD-AIR. FORCE. STATION -ENN . ...... .. .. 
N'ASA/RI Oh9 SHUTTLE TEST 
.... .
0 0 --- PAGE---4-- .... ........... ... .
 
I- -- ,....GROUP MODEL MACH NO PO(PSIA), TO(OEG A) ALPMA-MOUEL ALPHA-SECTOR ALPHA-PREBEND POLL-MODEL YAW
 
S3 6 . 139 7 92 1 7.9 13 2d . 30 00 0 0 30 .0 18 0.00 0
 
T-INF P-INF POI Q-INF U-INF RhD-lrF VU-INF SEIFT x Y X/L L 
--- (DEG R) -- .-(PSIA) .(FT/SEC) (LdtAIPT-bLC) (FT-1) (IN) (IN)........ (PSIA) CPSIA) (LdM/FT3) (IN)

98.0 0,01b2 1.313 0.710 3846. u,445L-03 0.454E-05 0.674E 06 22.58 0.0 1.00 22,618
 
""ZPI PPI PPI/P'0l ZP2 Pd PP2/P01 Zfe 772 TT2/TO Twl TW1/TO TW2 TW2/TO T1#3 TW3/To
 
,--(IN)-.... (PSIA)- .. . N---1.--- it') (DEG r) (ULG R) (DEG R) (DEG R)- .. ) PSIA) .. 
I1 , .0.69 7 - 4.O 3 .3.087 . .7 7 a. 63 6 3.531 o.b gs-.  -  . 12S . 0 948 751. 0. 65 628. 0. 73 601 . 0,453
 
0.693 4.050 3.U84 1:743 4.630 3.5&6 0.694 1259. u.948 752. 0.566 629. 0.473 601. 0.4b3 
,.-0.689 ---4.048.. 3.083 ----1.739 4.631. 3.527 0,09U U 59. 0.948 753. 0,567 629. 0.474 602. 0.4t,3 
0.b00 4.047 3,0d4 1.736 4.633 3.531 u.ob7 1259., 0.948 754. 0.607 629.. 0.474 602. 0.453
 
,.--.b2---- 4.U44--JOd2 --- 1.132 4 - 3.529 O.bo3 0.948 0,568 0.474 0.453
,31 1k59. 7b4. 630. 60L. 

0.618 4.040 3.019 1.728 4.6-10 3.529 0.679 1259. 0.948 755. 0.609 631. 0.475 6103. 0.4!14 
,10.675 .--4.040 -3.079 -- 1,75 4.632 3.530 0.676 1259. 0.948 756. O~t 69 631. 0.475 603. 0.454 
0.b 1 4.01,0 3.017 1.721 4.637 3.531 0.612 1k59. 0.948 757. 0.570 632. 0.476 603. 0.454
 
-0.667 4 .0..9 3.07(, 1.717 4.638 3.b32 0.b6d 1259. 0.948 758. o.571 632. 0.476 603. 0.4 4
 
0.663 4.0 1 3.0/d •1.713 ,643 3.56 0.064 1259. 0,b48 759. 0.571, b33 0.476 604. 0.455 
.-- 0,6b0 --- 4.U,4 .....3.018 - 1.710- ... 4 7 . 3.537 0.661 .. 1259. 0. 48 .760. 0,672 . 633.. 0.477 '604. 0.455 
0.657 4.0 3 3.075 1.707 4,b48 3.535 0.658 1259. 0.948 760. 0.573 634. 0.477 604. 0.455 
--0.654. 4.047 --- 3.b76 - 1.,704 4.655 3.538 0,655 IZ60, 0.948 . 761. 0.573 634. 0.478 605. 0.455 
0.650 4.04A" 3.074 1.700 4.o53 3.534 0o61b 1259. '0.948 762. 0.574 .635. 0V478 60S. 0.455
 
I'0.1546_.. 4,0"0 -_-3.074 1.696 4..663 3.539 0.647 1259. 0° 48 763. 0.574 636. 0.479 605. 0.456
 
• 0.6.J 4.013 3.072 1.6 3 4.666 3.537 0.,44 12b9. 0.948, 764. 0.575 636. 0.479 605. 0.456
 
-.0.b~i-- 4.056 --.3.075--.0 4-.671 -3.541 0.042 1 60. 0. 48 764. 0.576 636. 0.479 606. 0.45t
 
0.637 4.0b8 3.014 1.687 4.675 3.541 0.b3d 1259. 0.94$ 765. 0.576 637. 0.480 606. 0.456
 
0.633 . 0" 3.072 1.6b3 4.673 "3.538 0,t34 1259. 0.948 766. o.577 638. 0.46U 606. 0.457
 
0.631 4.061 3.072 1.681 4.677 3.b38 0."27 1459. 0.948 767. 0.577 638.. 0.481 6o7. 0.457
6 8 -l
0-. 2 4.063 "3,071- 1.678 4.681 .3,539 0.629 1,59. 0.948 76E, 0.578 639. 0.481 607. 0.457
 
0.624 4.0 5 3.073 1.674 4.C81 3.539 O,6 ! 1260. 0. 49 7b8. 0.579 639. 0.461 b07. 0.457
 
-0.640--- 4o0 5 -- 3.011--- 1.670 .68°1 3.530 0°t2l 1259. 0.948 709. 0.579 6.0. 0.482 607. .0.457
 
0.617 4.Obb 3.071 l.b66 4.bab 3.539 O.b|O 1,59. U.948 770. 0.b00 640. 0.482 608. 0.458
 
.-0.613 .. 4.063 -3,UO9 1.663 4.681 3.537 O.bl. 1259. 0.948 771. 0.580 641. 0.483 608, 0.458
 
0.bo9 4.0b6 3.071 1.659 4.685 3.539 0.bl0 1259. 0.948 771. 0.581l 641. 0.483 608. 0.458
 
,.0.607 4.0b3 3.011 1.657 4.bd1 3.539 0.60b 1259. 0.948 772. 0.b82 642., 0.483 609. 0.458
 
0.604 4.061 3.070 1.654 4.679 3.538 0.605 1259. 0.948 773. 0.582 642. 0.484 609. 0.4519
 
.0.601 -- 4.0 0 _-3.U09 . .6 .. .681 .. 3.539 0.b04 1259. 0. Q8 774. 0.583 643 0.484 609. 0.459
 
0.5',8 4.0o1 3.010 1.648 4.bH2 3.539 0.599 12"9. 0.948 775. 0.583 644. 0.485 609. 0.4b9
 
-0.54b 4.0t2 13.u71 1.645 4.682 .3,539 O.b9. 1259. 0.948 775. 0.584 644., 0.485 610. 0.4b9
 
0.592 4.uol 3.008 1.042 4.676 3.534. O.b~i 1259. 0.948 776. 0.564 644. 0.485 610. U.459
 
0.5,89, 4.060 3.u69 .1.639 4.",l 3.539 O.bgu 1259. 0.948 777. 0.bB5 64S. 0.466 610. 0.4b0
 
0.581 4.059 3.069 1.637 4.bt9 3.5V7 0.588 1259. 0.948 777. 0.585 646. 0.486 611. 0.460
 
-0.584 6 - 4--.5--.6 O.56 1259. 0.948 •778. 0.b80 646. C.487 611. 0.46U
... .676 -3.53b 

0.bs0 4.001 3.067 1,030 4.b78 J.b36 0.bbl 1zb9* 0.948 77q. O.b36 647. 0.487 611. 0.460
 
S0.577 4.055 3.0o5 1.6d7 4.677 3.b36 0.578 1 59. 0.948 780. 0.587 647. 0.487 61Z. 0.460
 
0.574 4.056 3.066' lib24 4.676 3.535 O.bl15 1259. 0.948 780. 0.588 048. 0.488 612. 0.41
 
-0.571 ....4.0'5 _ 3.006 -l*b2l 4.677 3.536 0.b72 1259. 0.948 781. 0.588 648. 0.488 612. 0.461
 
0.568 4.Ob4 3.007 1.613 4'.676 3.537 0.569 1259. 0.948 7d2. 0.b69 649. 0.4ag 612. 0.461 
--0O.5b4-4.00 -- 3.067 --. L.614 . .67,! 3.535 0.56b 1259. 0.948 7d2. 0.569 649. 0.489 613. 0.461 




DATE = 9-20-73 
-- PROJECT NUMBER- VA353-218A -
ARO, INC. 
,-ARNOLD-AIR FORCE -STATION,--TEN,----
NASA/RI OC9 SHUTTLE TEST 
.---PAGL r 5
 
.. GROUP MODEL VACH NO - PO(PSIA) TO(DEG R) ALPIA-MCDEL ALPhA-$ECTOP ALPHA-PREBENO POLL-MODEL YAW 
36. 139 7.92 148.8 1328. 39.00 0.0 30.00 18o.o 0 
T-INF P-INF PO1 0-INF U-INF HkO-INF PU-INF RE/FT x Y X/L L 
-(DEG R) (PS1k) (PSIA) (PSIA) (FT/SEC) (LbM/FT3) (L8N/FT-SEC) (FT-1) (IN) (IN) (IN) 
98,0 0.0163 1.321 0.714 3246. 0.447E-03 0.254E-05 0.678E 06 22.5a 0.0 1.00 22.58 
ZPI PPI PPI/POI P2 PP2 PP2/POI ZT4 TT2 T12/TO TIw TWI/TO TW2 TW2/TO TW3 TW3/IO 
-(IN)----(PSIA).. . ( --- PSIA)--- - .- - t I) (DEC R) - - (DEG RI (DEG R) (DEG R) 
.*--0.557 4,053 - 3.068 1.607 4.73 3.537 0.556 I,59. 0.948 784. 0.590 650. 0.490 613. 0.452 
0.554 4.050 3.066 1.604 4.669 3.53 0.555 1259. 0.948 764. 0.591 651. 0.490 613. 0.462 
-. 0.550 -- 4.049 -. 3.005 1.600 . 4.670 . 3.53b 0.551 12bg. 0.948 785. 0.591 651. 0.490 614. 0.452 
0.547 4 .049 3.065 1.59? 4.667 3.533 0.54 1259. 0.948 786. 0.592 651. 0.491 614. 0.462 
.- 0.543--- 4.050 .... 3.0o6 - I.593---- 4.669 3.5-4 0.34. 1259. 0.948 - 786. 0.592 652, 0.491 - 614. 0.463 
0,539 4.046 3.060 1.589 4.666 3.530 0.b40 1259. 0.548 787, 0,593 653. 0.491 615. 0.463 
- 0.537 - 4.047 3.04 - I.587 4.667 3.533 0.538 1,59. 0.948 788. 0.593 653. 0.492 615. 0.4b3 
0.533 4.044 3.061 1.5d3 4.665 3.532 0.534 1260. 0.949 788. 0.594 653. 0.492 615. 0.463 
0'.530 .... 4.043 3.063 1.580 4.666 3.534 0.531 1259. 0.948 78S. 0.594 654, 0.492 615. 0.463 
0.527 4.042 3.0o0 1.577 4.661 3.529 0.528 1260. 0.949 790. 0.595 654. 0.493 616. 0.484 
-0.523 -- 4.040 -. 3. 60 --- 1.573.- 4.650 .- 3.528 0.524 1260. 0.948 790. 0.595 655. 0.493 616. 0,464 
656. 0.494 616. 0.64
0. 19 4.03? 3.058 1.569 4.661 3.531 U.2o0 1259. 0.948 791. 0.596 

0.517 - 4.07 -3.058 1.5t7 4.65b - 3.527 0.1db 1260. 0.949 792. 0.596 656. 0.494 616. 0.464 
0.b13 4.036 3.0:? Ibo3 4.t61 3.531 0.514 1260. 0.948 79Z. 0.597 656. 0.494 617. 0.464 
--0.509-- 4.021 .3.053 - 1.559 4.655. 3.520 O.blO 1260. 0.949 793. 0.597 657. 0.495 617. 0.465 
0.506 4.030 3.053 1.556 4.b57 3.52d Obu7 i2b0. 0.949 794. 0.598 657. 0.495 617. 0.465
 
0.50 .-.. 07 -13.06---1 .652.... 51--. 3.523 0.o03 1260. - 0.949 810. 0.610 658. 0.495 61 
8
. 0.465 
0.499 4.0,2 3.U49 1.549 4.bb4 3.5 0 0.00 1260. 0.949 801. 0.611 658. 0.496 618. 0.465 
- 0.494 4.020 3.047 1.544 4.650 j.5b25 0.495 126u. 0.949 811. 0.611 659. 0.496 618. 0.465 
0.493 4.016 3.044 1.543 4.651 J.545 0.494 1260. 0.949 812. 0.612 659. 0.496 618. 0.466 
- 0.489 4.011 3.040 1.539 4.649 3.524 0.490 1260. 0.949 813. 0,612 660. 0,497 619. 0.466 
0.484 4.0U9 3.039 1.534 4.647 J.523 0.465 1260. 0.949 814. 0.613 660. 0.497 619. 0.466 
-0.480 - 4.005 -- 3.036 -- 1.540 .- 4.b46 - 3,524 0.481 1 60. 0.949 814. 0.613 661.* 0.497 619. 0.46 
0.48O 3.999 3.031 1.530 4.645 3.521 0.481 1260. 0.949 815. 0.614 661* 0.498 619. 0.466 
- 0.477 -- 3.997 - 3.029 1.527 4.644 3.519 0.478 1260. 0.949 816, 0.614 662. 0.498 620. 0.467 
0.474 3.994 3.027 1.5?4 4.642 3.519 0..75 1260. 0.949 817. 0.615 662. 0.499 620. 0.467 
0.471 3.990 -- 3.0.'b 1.523l 4.642 3.519 0.472 1280. 0.949 817.* 0.615 663. 0.499 620. 0.467 
0.468 3.987 3.022 1.518 4.635 3.513 o.'69 1260. V.949 81e. 0.616 663. 0,499 621. 0.467 
3.983 --- U... 0.466 0.6b 621. 0.467.- 0.465-- 3.021 1.535 - -,.,631 - 3.517 1260. 0.949 819. 663- 0.500 
0.461 3.9?7 3.07 1.511 4.63? 3.517 0.46e 1260, 0.949 619. 0.61? 664. 0.500 621. 0,468 
0.455 '- 3.910 3.010 1.505 4.636 3.514 0.4b6 161. 0.949 820. 0.617 664. 0.500 621. 0.468
 
0.452 3.967 3.007 1.502 4.033 3.512 0.453 I61. 0.949 821. 0.618 665. 0.501 622. 0,468
 
0.448 3,98d 3.002 1.49P 4.632 3.51J 0.449 1261. 0.949 823 * 0.tl 665. 0.501 622. 0.408 
0.444 3.952 2.998 1.494 4.627 3.510 0.44b I.bl. 0.949 822. 0.619 666. 0.501 622. 0.4b9 
0.441.-- 3.944 ...2.992 - -1.491 --. 4.623 - 3.50? 0..42 I61. 0.949 323. 0.6,O 666. 0.502 622, 0.46Y 
0.437 3.937 2.986 1.487 4.b 6 3.509 0.438 1261. 0.950 8 3. 0.640 667. 0.502 623. 0.469 
- 0. 34 J.933 .983 1.484 4.o24 3.501 0.435 1261. 0.950 824. 0.621a 667. 0.502 623. 0.469 
0.431 3.9,5 2.978 1.4b1 4.621 3.505 0.432 1261. 0.950 825. 0.621 668. 0.503 623. 0.469
 
X" 0.427 ..3.919 2.973 1.477 
 4.618 3.503 0.428 1261. 0.950 825. 0.621 668. 0.503 623. 0.469
 
0.424 3.913 2.9b8 1.414 4.618 3.503 0.425 12b1. 0.950. 826. 0.622 668. 0.503 624. 0.47U 
-0.421- 3.9042--.-202--1.471- 4.615.- 3.501 - 0.422 161. - 0.950 826. 0.622 669. 0.504 624. 0.470 




DATE . 9-20-73 
- PROJECT NUV8EN 
ARO. INC. 
VA353-210A 
-ARNOLD AIR FOJCE-STATON-NN 
NASA/RI 0M9 SHUTTLE TEST 
.----PAGE .6. .... -.....- IO 
D ....... GROUP MODELL...FACH NO.- POCPSIAI TODEG H ALPHA-FODEL ALPtA-SFCTOR ALPH-PHEEENO AOLL-OOEL YAW 
3b. 139 7.92 148.5 132U. J0.00 0.0 30.00 180.00 0 
T-.I.F P-INF POI Q-INF U-I&F RHO-INF PU-INF RE/FT X r X/L L 
.. OE R) ... PSIA) ... (PSIA)­ (P5IA) (FT/S&C) (LUN/FT3) (L8N/FT-SEC) (FT-i) (IN) (IN) (IN) 
98.0 0.0162 1.318 0.713 3846. u.47E-03 0.254E-05 0,677E 06 22.58 0.0 1.00 22.58 
ZPI PP1 PPI/POI ZP2 PP2 PPd/P01 ZTd 772 T72/TO 7wl TWI/TO TW2 TW/TO T3 TW3/TO 
-(IN) --­ (PSIA) --.. ----( -I-­(PSIA) (IN) (DEG R) (EG R) COEb R) (DEG R) -
0.415 3.894 . .2,954 - 1.465 4.615 - 3.500 0.416 1262.. 0.950 828. 0.623 670. 0.504 625. 0.470 
0.412 3.827 2.949 1.462 4.611 3.498 0."13 1261. 0.449 828. 0.624 670. 0.505 625. 0.470 
0.409 - 3.H82 -.- 2.945' . 1.459 4.510 3.497 0.410 1461. 0.950 82S. 0.624 671. 0.505 625. 0.471 
0.405 3.874 2.949 1.455 4.09 3.49b 0.406 1262. 0.950 830. 0.625 671. 0.505 625. 0.471 
-0.401 --.3.869 .-­ 2.937 --­ 1.451 - 4. 00 3.496 -- o.10a Icb1. 0.950 830. 0.625 67Z. 0.506 626. 0. 71 
0.398 3,552 2.927 1.446 4.60! 3.491 0.J99 1261. 0.,b0 831. 0.626 672. 0.506 626. 0.471 
. 0.395_. 3.b51 - .2.91 ...1.445 4.605 ... 3.493 0.Jyb 1 62. 0.950 832. 0.626 673. 0.506 626. 0.471 
0.392 3.145 2.917 1.442 4.603 3.491 0.493 1262. 0.950 8J2. 0.627 673. 0.50? 626. 0.472 
.. 0.389 ._ 3.83b 2.910 1.439 4.598 3.488 .90 1262. 0.950 833. 0.627 673. 0,507 627. 0.472 
0.3H5 3.831 2.906 1.435 4.595 3.485 0.466 1262. 0.950 8J4. 0.628 674. 0.507 6'27. 0.47.2 
,-0.32-- 3.822 



























0.375 3.806 .4.889 - 1.4,5 4.592. 3.485 0.476 - 1262. 0.951 836. 0.629 675. 0.508 628. 0.473 
0.371 3.794 2.50 1.421 4.539 3.4b3 O.474 1262, O.bl 836. 0.630 676. 0.509 628. 0.473 
0.367 - .3.785 . 2.b 3 1.417 4.b84. 3.419 O.b 1263. 0.951 837. 0.630 676. 0.509 628. 0.473 
0.3b4 3.777 2.bb9 1.414 4.565 3.22 0.365 1262. 0.950 846. 0.O31 676. 0.509 629. 0.473 
-0.360- 3.76o ....2.bO. 1.410 -­ 4.582 .-- 3.480 0.361 1262. 0.951 838. 0.631 677.. 0.510 629. 0.473 
0.356 3.763 2.849 1.406 4.678 3,475 0.357 1263. 0.9 1 849. 0.632 677. 0.510 629. 0.474 
0.353 .-- 3.7.3 . 2.843 . 1.403 4.572 3.472 U.34 1262. 0.951 839. 0.t32 678. 0.510 629. 0.474 
0.349 3.734 2.846 1.399 4.71 3.472 0.3bO 1264. 0.951 840. 0.632 678. 0.511 630. 0.474 
0.343 .. 3.723 2.628 1.393 4.668 3.469 0.344 1263. 0.yS1 841. 0.633 . 679. 0.511 630. 0.474 
0.33d 3.709 2.M17 1.386 4.5h6 J.465 u.339 1263. 0.951 841. 0.633 679. 0.511 630. 0.474 
-0.334.-- -3.6V6 2.809 1.3t14 .. 4569 3.465 0.J46 1,63. 0.951 8,2. 0.634 680. 0.512 630. 0.475 
0.330 3.bd4 2.600 1.380 4.550 3.464 0.331 1263. 0.951 842. 0.634 660. 0.512 631. 0.475 
0.320 3.7U 2.790 1.376 4.553 3.461 0.27 1264. 0.952 8.3. 0.635 660. 0.512 631. 0.475 
0.323 3.16b .16 1.313 4.bb1 3.66 0.424 1463. 0.951 844. 0.63b 681. 0.512 631. 0.4(5 
0.J21 3.o1 Z.775 1.371 4.554 3.461 0.32e 12e3. 0.951 844. 0.636 681. 0.13 631. 0.47b 
0.319 3.639 2.7t4 1.369 4.547 3,4b4 0.J0 1,63. 0.961 845. 0.636 682. 0.513 632. 0.476 
..-­0.316... 3.o33. 2.761 1.366 ... 4.b47 - 3.45b . 0.41? 1.63. 0.v64 845. 0.637 682. 0.514 632-. 0.476 
0.312 3.62' 2.I62 1.Jo2 4.S40 3.448 0.314 1'6-. 0.952 8.6. 0.637 68d. 0.514 632. 0.476 
0.30d 3.oib 2.747 1.3b,1 4.642 3.452 0.309 1264 0.952 846. 0.b37 683. 0.514 632. 0.476 
0.3u 3.oUb 2.7J8 1.354 4.537 3.44b u.40b 1264. 0.952 847. 0.638 683. 0.514 633. 0.416 
0.301 3.591 2.729 1.361 4.531 3.444 0.302 1263. 0.9 1 848. 0.638 684. 0.515 633. 0.477 
O.e97 3.51 242 0 1.347 4.,27 3.438 0.29d 1264. 0.962 84e. 0.639 684. 0.515 63j. 0.477 
-0.294- .3.571 -2.714 --.1.344 4.5d9 3.442 0.295 1264. 0.952 849, 0.639 684. 0.515 633. 0.477 
0.291 3.659 2.7U5 1.341 4.523 3.437 0.292 1264. 0.952 849. 0.640, 665. 0.516 634. 0.477 
0.261 3.b.6 2.6"Y 1.337 4.521 3.43b 0.488 1264. 0.952 850. 0.640 685. 0.516 634. 0.477 
0.ed4 3.5b 2.686 1.33 4.515 3.44* 0.eb 1264. 0.9bz db1. 0.640 666. 0.516 634. 0.478 
0..-0.280- 3.523 2.678 1.330 4.512 3.429 0.281 1 64. 0.952 851. 0.641 686. 0.517 634. 0.478 
0.277 3.515 2.073 1.3e7 4.513 3.432 0.27b 1264. 0.962 852. 0.641 686. 0.517 635. 0.478 
-0.27---- .503 ..--..-64 .1.34.. - 4.509 . 3.429 0.27h 1264. 0.9b2 852. 0.642 687. 0.517 635. 0.78 
0.271 3.489 2.652 1.341 4.505 3.424 0.272 1264. 0.9t2 253. 0.642 687, 0.518 635. 0.478 
87 
DATE = 9-20-73 
---PROJACT NUMBER VA353-218A .. 
ARO, INC. 
,-ARNOLD AIR FORCE STATION, TENN.--..... 
NASA/R| OH9 5HUTILL TEST 
--PA6E 7... ... 
,--o .. GROUP MODELL-M~ NO PC(PSIA) -TOWOEG A) ALPHA-140DEL ALPHA-SECTOR ALPHA-PREBEND ROLL-MOOEL YAW 
35. 139 1.§e 146.2 1348. 30.00 0.0 30.00 180.00 0 
7-IhF P-INF Pul G'INF U-iNf kHO-I*F PU-IKF PL/FT X Y X/L L 






















--- -ZPl* PP I PPIIP0|-- -211 PP2 PP2/P01 Lie Tf2 TT2/T0 TwI Twl/TO T 2 TW2/T0 TW3 Tw31To 
.-- I -- - (RIJ .... . . (I ). P IA). . . .(IN) - (O£G PI. (OEG R) (DEG A) (DEG R) 
-0.268-- 3.4d2 2.64o 1.318 4,505 -3.424 Odb9 1264. 0.952 853. 0Ob43 68P. 0.518 63b. 0,479 































,--,0,255--.4J5- .... 611---l.305-.- 4,493 -­ 3.41b- 0,e60 12[65. -- 0.952 856. 0.644 689. 0.519 - 637. 0,479 
0.252 3.4 4 2.604 1.3v2 4.4b9 3.415 0.2b3 1264. 0.S52 056, o.645 690. 0.519 637. 0,479 
-....,2 --- 3.412 2,b95 ----1.299 .,480 3.412 Qd60 1265. 0.95Z 857. 0, 4E5 690. 0.520 637, 0,480 
0-14b 3.3 b 257b 1,2 5 4..79 3.409 0,d4b 1 65, 0.952 8S7.. 0.646 691. 0.520 637. 0,48U 
,¢--0.2 --3.308 2.577 ... 1.292. 4.478 3.406 0, 43 1265, 0.952 85E. 0.646 691. 0.5;e0 638, 0,4b0 
0.239 3.376 2.569 1.Ze9 4,475 3.4U6 0.Z0 1265. o.953 850, 0.646 691. 0.52U 638. 0.480 
,i-0,J6..- 3.364 .... ,5b8 























--­0.229 3.335 2.538 1.279 4.462 3.396 0.230 1265. 0.953 860. 0.648 693. 0.522 639. 0.411 
0,d 6 3.3e2 2.529 1.276 4.460 3.39b 0-,2 1265. 0.953 860, 0,b48 693. 0.5e2 639. O,4d| 
r"02 3 .3308 2.518 1.213 4. 59 3.394 0,224 ]266. 0.553 861. 0.648 693. 0.522 639. 0.4b| 





























.2-08 -,3,247 2.472! 1.258 4.446 3.384 0,409 li66, 0.953 863, 0.650 695. 0.523 640, 0.482 
0.d05 3.228 2. b? I.et'5 4.440 3.380 OdU6 1265o 0.953 864, 0,650 695. D.524 64U. 0.462 
• -0,ol 3.W0 2.439. 1_151 4.437 3.375 O, U2 1266. o.953 8o4. 0.651 66 0,524 641. 0.482 
0.197 3.185 2.4e4 1.2 7 4.432 3.374 0.198 1256, 0.953 865. 0.651 696. 0,524 641. 0.483 














































,0.17t 3.055 2.3e5 l. 47 ..413 3.3b) 0.11i3 1266. 0. 53 867. 0.b52 696, D.525 642. 0.483 
0.113 3.0 5 L,304 1.243 ,. l 3.300 0.114 1266. 0.953 868. 0.653 698, 0.525 642. 0.48.3 
-0.169-- 2."l --.. 17 . 219 - .410 .-.3.357 0.170 126h. .953 86B. 0.653 699. 0.526 643. 0.464 
0.165 2.9b4 4.db0 1.215 4.407 3.356 0.166 1465. 0.95a bog. 0.654 699. 0.526 643. 0,404 































0.152 2,'804 2.136 1.1 02 ..397 3.349 o.lbJ 1264. 0, 51 871. 0.655 701. 0.527 b44. 0.45 
,.-0.148--2.760-2.1U2---- 1.l 





















































•0.136 2.560 1.050 1. Iu6 4.387 .3.34 0.137 1259. 0.,947 873. 0.057 702. 0.529 64b. 0,485 
0.133 2. 03 1.906 1.183 4.384 3.339 0.134 1256. 0.945 873. 0.657 703. 0.529 645. 0.486 
0---1.30---.44,1-----bb-----1.180 
























.. . ....  

------ 








-RNOLO-AIR FORCE STAT-ION, TENN,
 




GROUP---- - MGUEL, -'ACH NO - POPSIAI - TOCOEG A) ALPHA-MOEL ALPhA-SECTOR ALPHA-PREBEND ROLL'MOOEL YAW 
36. 139 7.92 147.9 13e9. 30.00 0.0 30.00 180.00 0 
T-INF P-INF POI Q-INF U-INF RHO-INF WU-IhF FE/FT x Y X/L L
 
----.---- --(PSIA .- (LBN/FT3) (Fl-i) (IN)
tOEG R) .---P1A). -(PSIA) (FI/SEC) (LSM/F1-SLC) (IN) 	 (IN)
 
98.1 0.0162 1.313 0,710 384r. V.444E-03 0.204E-05 0.673E 06 22.58 0.0 1.00 22,58 
ZPI PI PPI/POI ZP2 PP2 - PPi/POI 212 TT2 TTA/T0 TwI (1./TO TW2 Tw2/TO 7a Tw3/TO 
-4 1N) PSIAl--'....---(IN) --. (PSIA) ---- , - (I)) MEG A) (DEG R) 40EG R) (DE6 R) 
,.0.123....2.307--. 1.757- .1.173 4.378 _. 3.335 0.1-4 1244. 0.936 875. 0.658 704. 0.530 646. 0.486
 
0.119 2.238 1.705 1.169 4.376 3.335 0.120 1239. 0.932 875. 0.659 704. 0.530 646. 0.486 
0.116 .- 2.165-- 1.650 .. 1.166 - 4.372 .. 3.332 0.117 1234. 0 ,928 876. 0.659 705. 0.530 647. 0.487 
0.113 2.0g6 1.596 1.103 4.371' 3.3Z9 0.11. 1227. 0,923 d76. 0.659 705; 0.530 647. 0.487 
,--31-2.01---165- 0.... 311 -- 3.334- .0;111 1220. 0.918 877. 0.660 705. 0.531 647. 0.487 
0.107 1.947 1.484 1.1t7 4.365 3.321 0.108 1212. 0.912 877. 0.b60 706. 0.531 647. 0,487
 
0.103 .. 1.871 --- 1.4J0- 1.163 4.365 3.325 0.104 1204. 0.906 878. 0.000 706. 0.531 648. 0.407
 
0.100 1.810 1.3O0 1.150 4.364 3.326 0.101 1195. 0.099 878. 0.b0l 706. 0.531 648. o. 7
 
0.097 .... 1.745 ....1.329- 1.147 - 4.358 3.319 0.098- 1185. O,892 879, 0.661 707. 0.532 648. 0.468 
0.094 1.616 1.277 1.144 4.361 3.324 0.095 1174. 0.d84 879. 0.661 707. 0,532 648. 0.4b8
 
0. 090- 1 .6 11 1.140.-- 4.36 --- 3.318 .-0.091 1163. 0.875 880. 0.662 708. 0;532 b49. 0.488
 
0.087 1.547 1.178 1.137 4.359 3.320 O.ud 1152. 0.867 880. 0.662 708. 0.533 649. 0.488 
- ..- 0.083 ---. 1.485 .-- .131 - 01.33. 4.359 - 3.320 04.u4 1139. 0.857 - -880. 0,663 708. 0.533 649. 0.488 
0.081 1.423 1.083 1.131 4.359 3.318 0.082 1127. 0.848 881. 0.663 709. 0.533 649. 0.489 
...0.077 - 1.303 - 1.037 - 1.1d7 4.357 3.31. 0.0(8 1112., 0.b37 81. 0.663 709. 0.534 650. O,b9 
0.075 1.302 0.990 1.125 4.355. 3.313 Ou76 1098. 0.826 8d2. 0.664 709. 0.534 650. 0,489 
-- 0.071 -- 1.242-.- 0.945----.121 ----4.354 - 3.311 O.0U2 1083. 0.815 882. 0.664 710. 0.534 650. 0.489 
0.067 1.188 0.903 1.117 4.356 3.313 0.06U 1067. 0.803 883. 0.664 710. 0.534 650. 0.489
 
0.065 .. 1.134 ..0.862..1.115 4.351 3.307 0.U6 1054. 0.793 .803. 0.665 710. 0.535 651. 0,490' 
0.061 1.08 0,822 1.111 4.350 3.309 0.062 1039. 0.182 B84. 0.665 711. 0.535 650. 0;490 
'.OoB 1.030 . 0.783 - 1.108 4.348 3.300 O.059 1025. 0.171 884. 0.665 711. 0.535 651. 0.490 
0.055 0.983 0.147 1.105 4.347 3.304 0.05b 1010. 0.760 885. 0.666 711. 0.535 - 651. 0.490 
_--0.0S23--0.93T -- 0.71I--1.102--- 4.48 - - 3.30J 0.U5J 995. 0.749 gs. 0.o66 712. - 0.536 652. 0.-90 
0.047 0.894 0.67g 1.097 4.344 3.300 O.U48 978. 0.736 8b5. 0.o6 712. 0.536 652, 0.490 
... 0.044 - 0.850 0.646 1.094 4.343 3.297 0.045 963. 0.724 886. 0.667 713. -0.536 652. 0,491 
0.039 0. 0,616 1.069 4,j40 0.040 949. 0.114 886. 0.667 713. 0.536 652. 0.491O! 3.2.? 
0.03- 0.771 0.586 1.085 4.341 3.291 0.u3o 925. 0.696 887. 0.66 713. 0.537 653. 0.,91 
0.029 	 0.731 0.555 1.079 4.336 3.291 0.030 904. 0.680 887. 0.668 714. 0.537 653. 0.491 
-- --------- 4.338 -. 3.286 ,. 005 883. 0.665 388. 0.68 - 714. 0.537 653....... 1.0/4.--	 0.491 
0.021 0.663 0.503 1.071 4,331 3.285 0.u22 864, 0.650 888. 0.66d 714. 0.537 653. 0.492 
0.017 ---- 0.630 - 0.47a --. 1.067 4.328 3.283 0.018 847. 0.t37 888. 0.668 715. 0.53$ 654. 0.492 
0.013 0.60. 0.458 1.063 4.3e8 3.281 0.014 833. 0.627 869. 0.066 715. 0.538 654. 0.492 
.0.009. . 0.579 0.439 - I.059 4.34b 3.219 0.010 818. 0.616 88a. 0.669 715. 0.538 65. 0.492 
0.007 0.553 0.41g 1.057 4.322 3.274 0.008 801. 0Th02 890. 0.669 716. 0.539 654. 0.498
 










---NOLO-AIR-FURCE STATIDN.-TEN ..... 
NASA/kI 0 9 SHUTTLE TEST 
-PAGE- 1 ...... ' 
....... RCUP MODEL MACH NO POOISIA) .TOCDEG R) ALP A-MGDEL ALPhb-SLCTOR ALPhA-PREBEND YAWPOLL-MODEL 

























98.2 0.0164 1.335 0.722 3648. U.452E-03 0.254E-05 0.684E 06 20.32 0.0 0.90 22.58 
ZPI PPI PPI/pOI ZP2 PP2 PP2/POI V, TT 772/TG TwI Tw1/TO TW2 TW2/TO Tw3 "TW3TO 
--4N)--(PSIA) .... . (IN) - IF{SIA) ... . - fIN (DEG 9) (DEG R) (DEG R) (DEG R) 
..--. . ....... 2.398 1,182 -0.685 1,349 lZ67,. 0.953 543. 0.406 544. 0.409 555. 0.41H 
2.398 1.181 0.864 1.349 1266. 0. 52 545. 0.410 546. 0.410 555. 0.418 
.--.1.338. . 4.4b3 3.353 . 3b8 1.176 0.865 1.339 1265. 0.951 574. 0.431 557. 0.419 560,. 0.421 
1.3U3 4.453 3.355 2.353 1.173 0.884 IJ04 1266. 0.',52 577. 0.434 558. 0,4 0 561. P.422 
I.2,67.-.5- ,o---4,3b8 ... II-,8-- '1.268. 126 ,- 0,95 . b7g. 0.436 559. 0,420 561. 0.442 
1.232 4.4e6 3.372 e.282 1.172 0.805 1.033 lZ67, 0.952 582. 0.438 560. 0.421 5b2. 0.42 
l1.197 . 4,76 -.3.362-,. 2. 47 "l1.171 0.Rs5 1.1 a 1267. 0,952 585. 0.440 561. 0.422 562. 0.4e3 
1.161 4.490 3,3 5 2.211 1.170 O.H04 1.161, 1267, 0, 53 5d. 0.442' 562. 0.423 563. 0.423 
,--427. .504 _.4,05 .- 4.177 1.167 0.883 1.126 1267. 0. "3 590. 0.444 563. 0,4 3 563. 0.423 
1.094 4.525 























1.031 4.583 3.474 2,0 1 1.166 0.804 1.032 1267. 0.553 5 98 0.450 566. 0.426 b64. 0.424 
.- l 4,0.604 3.496 e.05 - I.Ib5 0.884 IU0z 1261, 0,55 601. 0.452 567. 0.426 565. 0.425 
0.969 4.630 3.514 2.019 1.165 o,8d4 0,9/0 1267. 0.952 603. 0.454 568. 0.427. 565. 0,q25 
,.0.938-- 4,.0 3.b l -- .,988 1,16 09 85 09939 1267. 0.953 606. 0.455 569. 0.428 566. 0.425 
0,9u6 
D.0873 
4,b=l 3.539r 1.456 1.1b2 





















0.841 4.669 3.55t I,59l 1.162 0.80 0.844 1267, 0,9153 b15, 0.461 572. 0.430 567. 0.426 
. 809 4 .6?77- -3.56i 1,859 1.162- 0,886 U°bO 12566, 0, "2 616. 0.463 572. 0.430 567. 0.426 































0-.681 -49.75U- -­ 3,bJ2--- 1.731-....1.157 --. o0.885 0.bd2 1,66, -0.952 625. 0.47U 576. 0.433 569. 0.428 
0.646 4.763 3.6.7 i.5958 I.Iq9 0.887 -.049 1466. 0.5 627. 0.471 577. 0,434 569. 0.428 































• 0.519 4.7?3 , 3.660 
,,-0.487....--.787.-3.65-
0.455 4.798 3.b6g 
1.569 4.306 3.304 
I,5 7.--4,3/7.... 3.354 




























. -23 .796T~ 3.660 1.473 4.411 3.3b7 0.424 1266. 0.952 642. 0.483 583. 0.438 572. 0,430 
0.391 4.769 3.6.34 1.441 4.424 3.312 OJ9.1 1267. 0. "2 644 0.464 583. 0.439 573. 0.431 
... 1.408 4.438 3.3d0 0.j59 1267. 0.952 66 0.486 584. 0.439 573. 0.431 
1.393 4.447 3.380 0.344 1267. 0. 53 64e. 0.481 b85, 0.440 574. 0.432 
. . .. 1.3e8- ..454 .. 3.303 0 ,J39 1267. 0.9s3 650. 0.46V b86. 0.441 .575. 0.4.32 
:0.337 4.561 3.4b2 1.387 4.457 3.383 0.Jid 1268. 0.V53 6b2. 0.490 587. 0.441 515. 0.432 
---0.334 - .550 3.44 19384 4.467 3.366 0. j5 1258. 0.953 6b4. 0.492 587. 0.442 576. 0.433 
0.332 4.539 3.439 1.382 4.468 3.385 0.333 1468. 0.953 656, 0.493 58e. 0.44,' 576. 0,434 








































... ... ........... ........... 
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AP OLU AIR FORCE STATION,-TENN.--------

NASA/RI 0K9 SHUTTLE TEST
 
_-PAGE- 2 -.. .
 
..GROUP -- MOUEL PACH 10 - PG(PSI4) - TO ((G R) ALPHA-MCDEL ALPHA'SECTOR ALPHA-PREBEND ROLL-MODEL YAW 
37. 139 7.92 149.1 1330. 30.00 0.0 30.00 . 180.00 0 
T-INF P-M- POI O-INF U-IF hHO-INF PU-INF - RE/FT X Y X/L L 
- ----..(DEG R)-- LPSIA) ...(PSIA) "-PSIA)-- (FT/SEC). - L8M/FT31 (LBM/FT-SEC) FT-I) (INI (IN) (IN)
98.2 0.0163 1.324 0.716 3846. U.448E-03 0.254E-05 0.678E 06 20.32 0.0 0.90 22.58 
ZPI -PP1 PPI/PoI- ZP2 P2 PP/P01 ZT2 TT2 TT2/T0 Twl WIn/TO TW2 . TW2/TO TW3 TW3/TO 
.- 41N) ... (SA-. . .(IN) ---- CPSIA) ... ... -IIN - (DEG A) (OEG P) (DEG R) (DEG Rl 
4.485 	 0,500 0.445 0.435
0.321 4.49 .39. 1.371 6.J? 3.309 1268. 0.953 665. 592. 578. 
0.318 4.4d6 3.369 1.3b8 4.484 3.38 0.-19 1266. 0.953 666. 0.501 593. 0.446 579. 0.435 
---0.316 4.475 - 3.30 1.3b7 4.484 3.38d 0.317 1268. 0.9b3 66e. 03.2 593. 0.446 579 0.43 
0.313 4.463 3.37o 1-363 4.486 3.387 0.306 1268. 0.953 b7. 0.504 594. 0.447 579. 0.436 
-0.310"-- .. 1- 3.3b -1.30- 4.490-- 3.390 06311 I6b, 0.953 - 612. 0.509 595. 0.447 580. 0.436 
0.307 4.437 3.32! 1.357 4.489 3.36Y 0.301 1268. 0.954 673. 0.506 596. 0.448 580. 0.436 
0.305 4.47- 3.313 1.355 4.489 3.392 0.306 1266. 0.953 675. 0.508 596. 0.448 581. 0.437 
0.30-- 4.37, 3.3J3 1.3 2 4.493 331 - 0.Ju3 1468. 0.953 677. 0.509 597. 0.449 581, 0.437 
0.300 4.4u2 3.321 1.350 4.491 3.3b9 0.390 1269. 0.953 678. 0.510 598. 0.450 581. 0.431 
0,29 4.390 3.315 1.338 4.492 3.392 0.,99 1t68. 0.954 685. 0.616 599. 0.452 583. 0.437 
0,273 . 4.37 --3.069 1.343 -- 4.491 - 3.391 0.294 1268. 0.954 681. 0.516 59. 0.451 582. 0.439 
0.2 4.39 3.291 1.339 4.493 3.393 O.29U 1269. 0.954 683. 0.517 602. 0.451 583. 0.435
 
.0.264 4.339- 3.316 1.334 4.49Z 3.394 0.4h 1c68. 0.954 685. 0.515 601. 0.452 583, 0.43o
 
0.279 4.317 3.e59 1.329 4.490 - 3.390 0.28 1268. 0.954 686. 0.519 601. 0.452 583. 0.439 
0...2 4.294 3204 1.317 4.491 3.39e 0.477 1i6u. 0.954 680. 0.527 602. 0.452 585. 0
 
0.23 	 4.210 3.141 1.210 4.492 3.394 0.014 1169. 0.954 689. 0,522 603. 0.453 584. 0.449 
3 3 2 0 2 5 1 6 . 0 9 4 6 3 . 20.270 	 1.320-- 4.49.. 3.392 0.01 0.954 0.519 603. 585.... 85- 3.214 .	 1268. 691.  5 0.454. 5 4  0.43940
 0 2 7b 4.d96 3. 19 1.3e4 4.4 92 
0.267 4.139 3.103 1.317 4.491 3.393 0 5d 1269. 0.954 692. 0.520 604. 0.454 585. 0.440
 
0.264 4.124 3.191 1.314 4.489 3.39. 0.265 1269. 0.954 693. 0.521 .605. 0.455 585. 0.44U
 
0.260 4.104 3.178 1.310 4.49D 3.39? 0.ebl 1469. 0.954 05. 0.527 605. 0.455 585. 0.440
 
0.257 4.128 3.16b 1.307 4.490 3.39 0.2.8 1269. 0.954 696. 0.524 606. 0.456 586. 0.4.U
 
0.255 4.173 3.115 1.3o5 4.4d9 3.394 0.bo 1269. 0.954 690. 0.525 607. 0.456 586, 0.441 
-- 0.2t3- 4.158 .- 3.145 1...3903_4.489 - 3.396 0.44 1269. 0.954 69. 0.526 607. 0.457 586. 0.441 
587. 0.441
 
..-.0.2.7 ---4.1e9 3.18 1.297 4.489 3.401 0.436 1269. 0.954 702. 0.538 

0.250 4.144 3.137 1.300 4.487 3.391 0.48 1269. 0.954 701. 0.537 608. 0.457 

60. 0.458 587. 0.443
 
0.231 4.112 3.115 1.204 4.487 3.4y 0.235 1269. 0.954 703. 0.529 60. 0.458 588. 0.443
 
.-0240 4.093 3.04 1.290 4.485 3.3" 0.e29 1269. 0.954' 7U5. 0.530 610. 0.459 588.
.	 0.442
 
0.23 4.017 3.090 1.27 4.483 J.4l 0.e3 1269. Q.954 706. 0.531 611. 0.459 58. 0.442
 
- 0.235-- 4.969 3.027 -1.25 -- 4.485 3.401 0.e36 169. 0.954 707. 0.532 611. 0.460 589. 0.443
 
0.231 4.041 3.017 1.2d7 4.482 3.400 0.c3 1269. 0.954 70. 0.533 612. 0.460 589. 0.443 
-0.228 4.U23 3.04 1.28 4.482 3.405 0.219 1270. 0.955 710. 0.534 613. 0.461 589. 0.443 
0.2.14 4.007 3.039 1.274 4.4S3 	 3.411 0.15 1270. 0.955 711. 0.535 613. 0.461 590, 0.443
 
0.221 3.989 3.027 1.271 4.485 	 3.405 0.209 1270. 0.955 712. 0.539 614. 0.461 590. 0.444
 
0.217 3.968 3.012 1.267 4.485 3.405 U.418 1270. 0.,955 714. 0.537 614. 0.462 590. 0.444 
-0.214- 3.940 -,-2.999 -- 1.264 ---. 482 . 3.407 0.215 1270. 0.955 715. 0.53a 615. 0.463 591. 0.444 
0.211 3.947 2.985 I."bi 4.46b 	 3.409 '0.412 1270. 0.955 716. 0.538 616. 0.463 591, 0.444
 
0.208 3.908 e.970 1.258 4.413b 	 3.409 0.20 1270. 0.955 717. 0.539 610. 0.463 59e. 0.445
 
0.205 3.888 e.955 1.255 4.484 3.409 0.400 1270. 0.955 719. 0.540 617. 0.464 592. 0.445
 
;.---0.201 3.810 2.942 1.251 4.485 3.409 0.202 1270. 0.955 720. 0.541 618. 0.465 592. 0.445
 
0.198 3.848 e.929 1.248 4.484 3.413 0.199 1270. 0.955 721. 0.542 618. 0.465 593, 0.446 
-0-1912-----3.829 --.. 914 -1.5 . 4.481 - J..09 . U.196 1270. 0.955 7,2. 0.543 619. 0.465 593. 0,44b 




---PROJECT NUPHER- VA353-218A ........ .. 
ARO. INC. 
-ARNOLD -AIR- FOCE STATION N, ........... 
NASA/RI 01h9 SHUTTLE TEST 
'.__.PAGE_-= 3 . .... ... . .. 
-----.. GROUP --MOUEL --NACH NO - PO(PSIA T0(DEG A) ALPHA-MODEL ALPhA-SECTOR ALPHA-PREBEND POLL-MODEL YAW 
37. 139 7,92 148.0 13 0. 30.00 0.0 30,U0 180,00 0 
T-INF P-INF POI Q-INF U-INF 2H0-1NF PU-INF RE/F'T x Y XtL L 
-- ---...IDEG 9) ----(PSIA)-- (PbIA) -(2SIA IFT/SEC; (LuM/FT3) (LBM/FT-560) (FT-0) (IN) (IN) (IN) 
98.2 0.0162 1.314 0.710 3848. U.4446-03 0.254E-05 0.673E U6 20.32 0.0 0.90 22.58 
""ZPl PPI PPil/PoU ZP,! PPd PP21P~l zTe T12 TT2/TO TWI TWI/To TW2 TW2/TO TW3 TW3/To 
.-(]P~a­ - - -.... . I ... .(PSI A) - -.. ... IN; WDEGR) - ( LG Q) (DEG R (DEG R) 
-0.188 .3.789 2.b84 -1.3 4.486 3,415 0.189 1271. 0.955 724. 0,545 620. 0.4bb 594, 0.446 
0.185 3.766 2.866 1.235 4,486 3.415 0.186 1271. 0."56 726. 0.546 621. 0.467 594. 0.447 























0.17d - 3.6d4 2.804 1.2 2 4,. 6 3.41!2 0.173 1Z72. 0. "6 730. 0,549 623. 0.468 595, X-4 8 
""0.169 ... 3.66J .0768 -­ 1.219 4.500 3.4eb 0.170 1 71. 0.9b6 731. 0.550 624. 0.469 59b. 0.448 
0.107 3.641 e.771 1.217 4.501 3.425 0,166 147e. U.qb06 732. 0.551 624. 0.469 590. 0.448 
,0.163 ....3.616 - 2.752 ....1.213 4.497 3.421 0.164 1272. 0w156 733. 0.551 625. 0.470 597. 0.449 


























0.155 3.550 2.702 ld05 4.507 3.430 0.156 1272. 0.957 737. 0.554 627. 0.471 598. 0.449 
-0.152 -­ 3.be2 ....2.679 -- 1.202 4.505 :. 426 0,15,3 1273. 0. ,57 738. 0.555 627. 0.472 598. 0.450 
0.149 3.491 e.b57 1.199 4,500 3.429 0.150u 1273. u.957 739. 0.555 628. 0.472 599. 0.45U 


























































































































































0.105 2.8d2 2.151 1.105 4.;e2 3.446 U.106 126 . 0.949 752. 0 h66 636. 0,478 604. 0.454 
,--0.102 ---­a.742-2... U090 -- 1.1 2 - ,2-3.446 0,i03 11!59. 0.947 753. 0,566 636. 6.479 60b. 0.455 
0.098 2.660 4.U b 1.1.8 4.b26 J.449 0*u99 1254. 0.943 7h4. 0.567 637. 0.479 606. 0.455 









































































,,0.073 .. 1.940 .1.48 
0.070 ].8J| 1.398 
- .0b5).1 .722 ... 1.315 

















































-0.0bo0- 1 .521-1.162.-- 1,.1I10-....4 543-. 3.469 0,0.Ub 1106. 0.b31 764. 0.574 643. 0.483 613. 0.460 
0.05b 1.431 1.093 1.106 4.544 3.470 0,067 1087. 0,b17 765. o.575 643. 0.483 614. 0.461 
.. ........... .. 92 
DATE = 9-20-13 
.--PROJECT NUMBER ­ VA353-218A . 
ARC, INC. 
-APNOLD-AIR FCPCE $TAT ION. -TYEN. .-.--
NASA/RI OH9 SHUTTLE TEST 
--PAGE- 4 -----
GROUP------- - MODEL. -ACh NO-.. POC(PSI. -TO(DEG k) ALPHA-MODEL ALPHA-SECIOR ALPHA-PREBEND ROLL-MODEL YAW 
37. - 139 7.92 147.4 1331. 30.00 0.0 30.00 180.00 0 
T-UIF P-INF PO Q-IhF U-IF HhO-INF oU-kF RE/FT X Y X/L L 
------ .(DEG A) .­ (PSIA) - -(PSIA) -­ (PSIA) .(FY/SEC) (Lbg/F13) (LS$/F1-SEC) (FT-i) (IN) (IN) (IN) 
98;3 0.0161 1.30" 0.707 3650. .442L-03 0.254E-05 0.669E 06 20.32 0.0 0.90 22.58 
ZPI PPI ppi/PO ZP2 PPE PP2/POI ZT TT7 TT2/10 TWI IWI/TO TW2 TW2/TO Tw3 Tw3/TO 
(IN)-...-WSIA) ... .. (Nb .... (P61A) - - IN) (DEG 8) (DEG A) (DEG R) (DEG H) 
- 0.053 -1.348 ---- 1.030 --- 1.1U3----4.544-.- 3.47J o.U4 1070. 0.004 766. 0.575 644. 0.484 615. 0.462 
0,00. 1.269 0970o 1.100 4.545 3.476 0.051 1053. 0.791 7b6. 0.576 645. 0.484 616. 0.463 
0.047 . ..1.198 - 0.915 -1 .097 4.b48 3.475 0.048 1034. 0.777 767. 0.676 645. 0.485 617. 0.463 
0.044 1.131 0.8o 1.094 4.551 3.480 U0.9b 1016. 0.163 168. 0.577 645. 0.485 618. 0.464 
--0.041--I .0a9- 0.01 --­ 4..0S----558 -,3.488 0..042 99o. 0.748 765. . 0.578 646. 0,485 619. 0.465 
0.036 1.009 0.7/2 1.0U6 4.558 3.46d 0.u37 472. 0.730 770. 0.b78 647. 0.486 621, 0.466 
0.03. .- .--­0.951 . 0.728 1.084 4.b51 3.493 9.uj 552. 0.715 770. 0.579 647. 0.486 622. 0.468 
0.031 0.6 0.b87 1.0oI 4.559 3.491 0.932 934. 0.702 711. 0.579 648. 0.487 624. 0.469 
0.028 ... 0.80. (1.61 - 1.078 4.b62 3A491 0.U29 91b. 0.688 772. 0.580 642. 0.487 626. 0.470 
0.025 0.807- 0.61B 1.075 4.567 3.491 0.020 294. 0.672 773. 0.581 649. 0.487 628. 0.471 
,-_O.021----0.7o6 -­ 0.587-----1.01 ... 4.570. -3.499 0 U2 873. 0.b56 774. 0.681 649. 0.488 629. 0.473 
0.018 0.73U O.b9 1,068 4.514' 3.505 0.019 852. 0.040 774. 0.58e 650. 0.488 631. 0.474 
--­0.014--- 0.696. --.'0.533--- 1.064 4.576 -- 3.507 0.Ulb 831. 0.624 775. 0.682 650. 0.489 633. 0.47b 
0.011 0.6b4 0.509 1.ol 4.b77 3.507 0.012 812. O.blO 776. 0.683 651. 0.489 635. 0.477 
- ,008 ....0;637 --.- 0,489 ­ .. 1.058 - 4.579 -.3.511 0.U09 783. 0.689 777. 0.583 651. 0.489 636.. 0.478 
0.007 0.613 0.470 1.057 4.578 3.510 0.00- 744. 0.559 777. 0.584 652. 0.490 638. 0.479 
-0,07---o.583-----0.447-- I7.07 -4.79-- 3.511 - O.UO8 724. - 0.544 778. 0.85 652. 0.490 639. 0.480 
... .... . .... ............ 
. . .. ...... .... . .. .. . . . . . . . . . 
........... .............. 
--- --- . . .... 
DATE =9-20-7, 
PROJECT NU~btf, VA353-?18A 
.- RNOLD Al ' ONCE STAT.ION, TENN.~-­
' SNA5>RI "OHO SAHILE TEST* 
---GROUP MODEL VAC NU POCPSIA) TO(OEG H) ALPHA-MODEL ALPHA-SECTOR ALPHA-PREBEND POLL-MODEL YAW 
38. 139 7.92 152.4 1332. 29.99 0.01 30.00 '180.00 0 
T-INF---P-INF- --- OI O-I k U-IhF HMOINF ML-INF kE/FT x Y .X/L L 
.........-(DEG R) (PSIA)-- (P$1A) . (PSIA) (FT/SLL)' (Lbm/FT3) (LBM/FT-SEC) (rT'I) (IN) (IN) (IN) 
98.3 0.0167. 1.354 0.732 3851; 0.457E-03 0,255E-05 0.692E 06 18.q6 0., O.80 22.58 
''ZPI PFI PPI/P10l V2 PPe PPe/POl zu TT2 TT2/7O 7Wl 7 1/TO Tw TW2 /70 TW3 Tw3/TO 
.- I )-PSA .. . . (N) --­ <PSIA .. . (I - EOG'A). (DEG R) (DEG R) (DEG F0 
--.. -.-- 2,3vb 1.402 0.,86 1.341 1258. 0.952 5b3. 0.415 547. 0.411 555. 0.417 
2.319 1.149 O.eH7 1.330 1269. 0,v53 556. 0.41t 549. 0.412 555. o.417 
....1.320 .. 476 3.330 ,2.370 1.194 0.689 1,J21 1,68. 0.9s2 563. 0.438 560. 0.421 560. 0.420 
1.287 4.478 3.329 2.337 1.19q2 0.887 1.468 12b9.' 0.452 56,. 0.44U 561. 0.421 560. O,4el 
-. 1,2 --­4,463 - - 3.JJ5 = 2.304 - 1.193, 0.886 1 .255 1269, 0.9b3 58S. 0.442 552. 0.422 561. 0.,!lI 
1.220 4.466 3.339 2.270 1.193 0.8e0 1.221 1,69. 0.953 b92. 0.444 563. 0.423 561. 0.4e2 
-I.187 -­4.49b" 3.347 2.237 1.192 O.8d8 I.ie8 1269. 0.953 594. 0.446 564. 0.424 562. 0.422 
1.15>3 4,50 3.359 2.d03 1.191 0.88d ].l5 1259. 0o 153 b97. 0.448 565. 0.424 56e. 0.42 
,--],18-b30 3.375 2.168 1.191 U.888 1.119 1469. 0,953 600., 0, 50 566. 0.425 562. 0.422 



























-°0,98d 4.57V 3.411 e .032 1.lq0 .BM O..90°83 lib9 0.9b3 610. 0.458 570. 0.428 565. 0.41!4 
0.949 4.571 3.414 i,999 1.189 0.888 0.950 iaba. 0.952 613. 0, b0 571. 0.429 b65. 0.425 
-0.915 -­ 4.569 3,416 1.9b5 1.186 0,b85 O.V16 1268. 0.952 61S. 0..62 572. 0.429 566. 0.425 
0.o88 4.511 3.419 1o9ji 1.o8b Up~b 0o bfl 1269. O.Y52 618. 0.464 573. 0.43U 567. 0,.5b 
-0.776 4.6 0 3.40U 1.82h 1.107 O.8 4 0.779 1266. 0.952 b 5. 0.459 576. 0.432 559. 0.427 
0.74 4.b44 ..48 1.7 4 41.184 O.du 0.14b I 0b, 0.952 U 7. 0.471 t>76. 0.433 569. 0.426 
-0.707 4.669 3.502 1.7b7 1.1e. O.hdd OTua 1268, 0.952 63U. 0.473 $77. 0.433 570. o.426 
0.675 4.690 3,5e0 1.7e5 I.1HJ 0oo88 O.bol 1267. 0,952 632. 0.475 578. 0.434 571. 0.428 
-0.636- _4,7 . --7U2-.1.b66 1 1.163 -0.889 0.63Y 1,68, 0. 52 6J4. 0.476 579. 0.435 b71. 0.4.19 
0.600 4.712 3ob I 1.656 1.182 0°8d9 0.a07 1267. U.951 637. 0.478 580. 0.435 571. 0.429 
0.5V1 4.733 3*55bl1 .I587 |.181 0.h89 0*53d 1268. 0.952 641.I 0.481 582. 0.437 572. 0.449 
,.bu 4.0.7b2 3.566 1,5s3 1.181 0o8 0 0.bU4 1461. 0.951 6.3. 0.483 582. 0.437 57la. 0.429 
0.468 4.001 3.615 1.51t6 1.161 0.889 0.469 1467. 0. "1 645. 0.484 583. 0.438 S72. 0.4e9 
0,.00 4.5b6 3.666 1.45U 1.216 0.991 0.401 1,68. oo:552 64 . 0.487 585. 0.439 572. 0.4e9 
-0.365 4.865 3.5 1.415, 4.24b I.6t9 O.J66 1 69, 6.952 b55. 0.489 b86. 0.440 573. O.4jU 




























4.773 3.b87 1.374 
_4-.752-..3.57|--- 1.366 






























































,. 92 4.674 3.509 1.3 2 4.414 3.300 0.,!93 Ik7l. 0.954 '667. 0.500 592. 0.444 576. 0.433 
0.289 4.660 










































DATE - 9-20-73 
-PROJECT NUM8E5k VA353-2leA 
ARO. INC. 
.- ARNOLD-AIR FOkCE-5STATlUN.--IhNN, ...... 
NASA/R| OH9 SHUTTLE TEST 
--------.... GROUP •MODEL. MACH NO PC(PSIA) -TO(DEG R) ALPHA-MODEL ALPhA-SkCTOR ALPHA-PREBEND ROLL-MODEL YAW
 
3b. 139 7,.Q 1bO.0 1334. 30.01 -0.01 30,00 180.00 0
 
7-INF P-INF POI O-INF U-INF kHO-IKF MU-INF RE/FT X y X/L L 
:...... (DEG R). (PSIA) - (PSIA) (PbIA) (FT/5LC) (Lr3M/FT3) (LBP/FT-SEC) (FT-1) (IN) (IN) (IN) 
98.3 0.0164 1.J33 O,7i o 3851. 0,450E-03 0.255E-05 0,681e 06 18.06 0.0 0.80 22.58
 
""ZP1 PPI "PPI/PUI ZP2 FPP2 PP2/Pol. ZT4 T72 TT2'/T6 Tol TWI/To Tw2 TW2/TO T13 Tw3/TO
 
-- (IN) -- {PSIA)- - (IN) ... (PSIA) .... . (it) -(LG r) (DEG R) (DEG R) - - ( DE k) .­
--.,ou 4.,26 -.. ,72 -.--1.330 4.479 3,30l 0.,81 1271. 0.954 674. 0.5D6 595r 0.447 578. 0.434
 
0.277 . b 3 3.4b2 11.3e7 4.477 3,300 0.e78 1271. 0,954 675. 0,507 596. 0.447 579. 0.434
 
..0274 . 4.604 . 455 - 1.324 4.476 3.359 0, 15 1271. 0,954 677. 0.508 596. 0.448 579. 0.435
 
0.27e 4.5 3 3.447 1.322 4.470 3.301 0.e7J 127U. 0.954 679. 0.510 597. 0.448 580. 0.435
 
-0.2bd-- -.-. 3-- 38--.4.479 .- 3.3bl -O.469 1471. 0. 54 681. 0.511 59E 0.449 580. 0,430
 
0.26b 	 4.567 3.430 1.315 4.475 3.361 0.26b 1271. 0.954 682. O~bl! 599.1 0.450 581. 0.436 
...... 3.419 . 1271. 0,955 684. 0.513 600. 0.450 581. 0.436..0261 4 553 - .311- 4.479 364 0.262 

0.258 4.54, Jo-11 1*SUB 4.479 3.364 0°4t69 1272. 0.955 685,. 0,515 600. 0.451 582. 0.437 
..0.256 .. 4.530 .404 1.3u6 4.47q 3.366 0.4b7 1 72, 0. 5S 687. 0.516 601. 0.451 582. 0.4.37 
0.2bJ 4.519 3.346 1.3u3 4.476 3.364 OeH4 1272. 0,958 688. 0.517 601. 0.451 583. 0.437
 
--O,2SO-__4,50. 3.387--.-1.300 .4,74-- 3.364 5 272. 690. 602. 583.
. 1,S 0.0955 0.518 0.452 0.438
 
0.247 4°4 2 3.376 1.297 4.478 3.365 0.248 1272. 01955 692° 0.519 603. 0.453 583. 0.438
 
--. ....4,4b0 . 3.369 -- 1.295 4.418 3.3b7 0.e 6 1272. 0.955 693. 0,5z0 603, 0.453 584, 0.438
O245 

0.243 4.467 3,359q 1.23 .47b 3°355 G-o44 1272. 0.95s 695. 0,5ai 604. 0.454 584. 0.439 
.. 4, 3_3553 1.290 4.476 O,-141 1272. 0,955 696. 0°523 605. 0.454 585. 0.439.4,56 	 3.368 

0.237 4.445 3.35b I..d7 H.474 336 0.438 1273. 0.9b6 698. 0.524 606. 0.455 565. 0.439
 
0-2J4 .43,3 _3 .. 336.- 1.Z - 4.47B _ 3.367 u.2Sb' 1272. 0.955 69S. 0.525 606. 0.455 586. 0.440
 
•0.1312 4.419 3.327 1.dt2 4.471 3.306 0,.J3 1272, 0, 55 700. 0.°546 607. 0.456 506, 0.440
 
,0.2-9 . 406 .3, 0 . 279 4.471 3.369 0,e30 1272. 0.9b5 702. 0.527 608. 0.456 587. 0,440
 
0.,1Z6 4.393 3.310 ],e7b 4.469 3.367 0.427 1272. 0.955 703. 0.°528 608. 0.457 587. 0,441
 
.0223 .4360 . 30e ].213 4.466 .. 367 0,z4 1273. 0.956 705. 0.529 609. 0.457 588. 0.441
 
0.2el 4.3b6 3.e90 1.171 4.468 3,3bb 0.° 2 173. 0.956 706. 0,930, 610. 0.458 58a. 0.441
 
---0,Z1o .,352 . 4b 1 ... 6 8 4. 63 . 3b35 0,41 1273. 0,.56 707. 0.531 610- 0.458 589. 0o.44 
0-116 4,3 1 3,d75 Id66 4.465 3.3b9 0,=Il 1273. U.956 70 . 0m53 "611. 0.459 589. 0.442 
.. 213 4.3,9 3,eIO 1,?o3 .467 3.375 O. I. 1273. 0. 56 710. 0.b33 612. 0.459 S89. 0.44a 
0.210 4.31b 3.200 1.?0O 4, 6V 3,369 0,e 1 1 4i73. 0.956 711. c.534 612.. 0.460 590. 0.443
 
0.2u7 4.300 3,2b1 1.,b7 4.461 3.31J O.eO8 1273. 0.9b6 713. 0.535 613. O,460 590. 0.443
 
0,20 4..d5 3. " J.254 4,45q 3.311 0,e05 1,74. 0.956 714. O~bjb 614. 0.461 591, 0.443
 
.- aO 2 - . 21,u.- 3.230 -- ]252 4.46U 3.3t4 0.d03 12t4. 0.956 715. 0.537 614. 0.461 591. 0.4
 
0.199 4.255 3,.d ,ew 4.456 33J O,4UU 127.. 0,95b 716. 0.538 615. 0.46Z 592. 0.444
 
.-0196 4.242 3.dl1 ].246 4.453 3.311 0.1,1 12,7'. 0.95b 718. 0,D39 (115. 0,46 592. 0.444
 
01191 4.224 3,euu le43 4.452 J33/ 0.iq4 1274. 0.9b7 719. 0,5640 616. 0.463 592. 0.445
 
0.190 4.209 3.16' 1.240 4.450 3.371 0,Iyl IZ74. 0.957 720. 0.541 617. 0.463 593. 0.445
 
0.167 4.153 3.1b6 1.437 4.449 J31! 0.168 1275. 0,V57 7d1, 0.b42 617. 0.463 593. 0,q45
 
- 0.184 - 4.1l ... .,15 ...--.2J4 . 44 3 . 3 lu 0.lb lk75. 0*Y57 *723. 0.542 618. 0.464 594. 0.446 
0.1bi 4.161 3,15b 1.'!jl 4.447 J,3l 0,18 1274. 0.957 724. 0.543 615. 0.464 594. 0.446 
0,178 4,101 3.142 I°e H 4.450 J.313 0.119 1 75, 0.958 725. 0,544 619. 0.465 594. 0.446 
0.116 4.13u 3.132 1.226 4.451 3.37b 0.177 1Z7b. 0.958 726. 0,545 620. U.405 b95. 0.447
 
0.173 . 115 3°1 1 1.223 4.451 3.31b Ui14 1276. 0. 58 727. 0.546 620. 0.466 595°. 0.447
 
0.17V 4.100 3.108 1.22U 4.454 3.376 0.111 1276. 0.9b8 728. 0,547 621. 0.466 596. 0.447 
.. 168--O6 4..409--|2|,53 . 375 0.169 1276. 0.9b8 730. 0.!,48 622. 0.467 596. 0.448 





DATE - q-20-73 
PROJLCI NUMbEP VA353-218A -
ARO, INC. 
,-ARNOLD AIR FORCE STATION., TN...-..- ...... 
hASA/RI Cr9 SHUTTLL TEST 
.--- PAbE.- 3 -­
-..... GROUP MODEL MACH NO POIPSAI TO(DEG 8) ALPhA-MODEL ALPHA-SECTOR ALPHA-PREBEND ROLL-MODEL YAW 




































zP1 PPX PPI/POI Zhe Pp 














:0.163 " .055 .--- 3,03 - 1.213 4.456 3.378 0.104 1276, 0.958 73 . 0.549 623. 0.468 597. 0.448 
0.160 4.042 3.062 1.210 4.457 3.376 0.161 1277, 0.959 733. 0.050 624. 0.468 597. 0.449 
,- 0.157 4.026 . 3.049 1.207 4.453 3.313 0.158 1 76. 0.958 734. 0.551 624. 0.419 598. 0.449 




-- 3.qo8.. 3,021 
3.986 3.oOS 
- 3.9.9 - 2.991 






























































































- 0.129 3.785 2.b69 1,179 4.466 3.387 0.130 i79, 0.980 744. 0.559 630. 0.473 b02. 0.4b2 






























































































































0.094 3.,U7 2.43 1.144 4.493 3.409 0.V95 lc75. 0.957 755. 0.567 636. 0.478 607. 0.45 































0.081 2.deb 2.143 1.131 4,499 3.413 0.082 C ebu, .946 759. o.70 63.2 0.479 609. 0.4b7 
0.077---2.709 -2.u5,1--
0,074 2.S01 1.959 
.­ 0.071 2.4 2 1.61 
0.068 2.311 I.7ou 
.OOb4 2.177 - I.t93 
.127 __-4.502.' - 3.415 
1.124 4.b)4 3.418 
1.121 4.504. 3.418 
1.118 4.506 3.4" 














































0.061 2.042 1.550 1.111 4.510 3.4e3 0.062 * 1186. 0.691 764. 0.574 642. 0.482 615. 0.461 


































































0.0.4 1.143 0.870 1.084 4.510 3.433 0.035 1007. 0.756 773. 0.578 646. 0.485 620. 0,465 
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-I-,-ARNOLDOAI FORCE STATION. TEhNr.. 
NASA/RI, OH9 SHUTTLE TEST

~PAGE--- ­---- 4 ,
 
.III.A. GROUP OULL MACm No PO(PSIA) TO(ULG R) ALPhA-MODEL ALPHA-SECTOR ALPHA-PREBEND ROLL-MODEL YAW
 
38. 139 7.9k 148.1' 1332. - 30.01 -0.01 30.00 180.00 0 
T-UiF P-INF 2 U-INF HHO-IhP V4-1NF rE/FT x Y XIL L
PO Q-INF 
-........(DEG R)..- (PSIA) ---{PSIA) - (PSIA) . (FT/SEC) CLM/FIJ) (LSB/FT-SEC) 1FT-U) (IN) (IN) (IN) 
98.3 0.0162 1.315 0.711 38S1. 0.444E-03 0.2bSE-US 0.672E 06 18.06 0.0 O.BO 22.58
 
ZPI PPI/Po1 ZP2 1P2 PP2/PO1 ZT2 TTa TT/TO Ti1 TwI/TO TW2 Tw2/TO TO3 TW3/TO 
-4 (IN) (DE(o P) (DEG R) (DEG R) (DEG R) 
-PPI 

-,-0031---- 1,066 .--. 0.811--- 1.081 4.513 - 3.433 0.032 982. 0.737 771. 0.579 647. 0.486 620. 0.466 
0.023 0.997 0.758 1.078 4.514 3.433 0.0g29 957. 0.719 772. 0.b80 647. 0.486 621. .0.46b 
-- 0.024 ....0.938 0.713 - 1.074 4.518 , 3.436 0.025 934. 0.701 773. 0.580 648. 0.486 622. 0.467 
0.021 	 0.8d2 - 0.671 1.071 4.518 3.436 0.022 90Q. 0.b82 774. 0.581 648. 0.487 623. 0.468 
- .- 4.5 1.. 3.43 0o.019 885. u.664 714. 0.581 649.- 0.487 624. 0.468 
0.014 U.79i 0.601 1.064 4.521" 3.438 O.Ulb 860. 0.645 775. 0.582 649. 0.487 625. 0.469 
0.010 . .0.751- 0.571.... 1.060 . 4.520 3.430 O.ull 828. 0.,22 776.. 0.583 650. 0.488 626. 0.470 
0.007 0.o90 0.44b 1.07 4.b22 3.437 O.0O 781. O.b57 781. 0.587 654. 0.491 631. 0.474 
... . . .
 




----------------.--...... ........ ... 

~~ .................... 









-- ARNULD AIR FORCE STATION,-T&NN.---.
 




GROUP MODEL YACH NO POCPSIA) TOC(EG R) ALPHA-MODEL ALPHA-SECTOR ALPHA-PREBEND ROLL-MODEL' YAW
 
39. 139 7,92 151.6. 1333. 30.00 0.0 30.00 180.00 0
 
T-INF P-INF P01 O-INF U-INF HnO-INf PU-INF RE/FT x Y X/L L
 
(DEG R) (PSIA) (PSIA) (PGIA) (FT/SEC) (Lbm/FT3) (L8N/FT-SLC) (FT-I) (IN) (IN) (IN)
 
98.4 0.0166 1.J47 a.?28 3853. 0.454E-03 0.b55E-05 0.687E 06 15.81 0.0 0.70 22.58
 
ZPI PP1 PPI/PO1 ZP2 PP2 ppI'/Pol ZT2 772 TT/7O 7WI TWI/TO TW2 TW2/TO Tw3 TW3/TO 
--(INI----PSIA)N INl. .. PSIA) (IN) (OEC R) - tDEG R). (DEG Rl - -. (E RI... 
....... 2.3,8 1.014 0.153 1.339 1271. 0.953 540. 0.405 541. 0.406 553. 0.415
 
2.361 1.190 0.881 	 I.j38 1270. 0.952 559. 0.420 551. 0.413 556. 0.417
 
2.375 1.190 0.8d7 	 1.320 1271. 0.9"3 562. 0.422 552. 0.414 556. 0.417 
1.240 2.0d6 1.557 2,d9O 1.186 0.hb6 1.e'i 1211. 0.954 513. 0.430 557. 0.418 558. 0.418 
-1,2o6- 3.173---. 2.372 -. 2!b56 - 1.185 - 0.886 1.407 1270. 0.953 576. 0.431 558. 0.419 558. 0,419 
1.178 3.b22 2.859 	 2.228 1.165 0.88? 1.179 1271. 0.953 579. 0.434 559. 0.419 558. 0.419
 
1.169 4.447 ... 3.344 - .2.219 1,178 0.880 1.1/0 1270. 0.953 603. 0.452 568. 0.426 562. 0.422 
0.427 563. 0.424




--	 1.100 4.473 - 3.364 2.150 1.176 0.886 1.101 1271, 0.953 608. 0.456 570. 0.428 b64. 
1.06o 4.4d9 3.315 2.116 1.177 0.866 1.U6) 1271. 0.953 610. 0.458 571. 0.428 564. 0.423 
0.460 572. 0.429 56b. 0.4e,

- .3-445--..6---202-1,174 	 -- 0.884 1.V33 1271. 0.953 613. 
0.462 573. 0.430 566. 0.425
1.000 4.502 3.392 	 2.0O 1,174 0.865 1.OIU 1271. 0.V53 616. 
0.965 4.511 3.399 	 2.015 1.174 0.88b 0.966 1271. 0.953 618. 0.464 574. 0.431 567. 0.426 
0.932 4.548 3.412 1.982 1.174 0.885 0.933 1271. u.953 620. 0.465 575. 0.431 569, 0.427 
0.e98- 4.55 - . 3.432 1.9-8 1.173 0.884 0.899 1271. 0.953 623. 0.467 576. 0.432 571. 0.446 
0.864 4.582 3.455 1.914 1.171 0.883 0.865 1271. 0.953 625.. 0.469 577. 0.433 572. 0..e9 
- 0.829 .609 -- ...1.819 .- 1.170-- 0.88e . 0.831 1271. 'O.!53 628. 0.471 578. 0.433 573. 0.4304-- 3.475 

0.795 4.638 3.499 I.b45 1.171 0.884 0./96 1270. 0.953 630. 0.473 578. 0.434 574. 0.431 
- 0.761 4.66b 3.521 1.0l 1.171 0.884 0.162 1270. 0.953 632. 0.474 579. 0.435 575. 0,430
 
0.724 4.b09 3.s33 	 1.7/4 1,168 0.882 0.11b 127u. 0.953 634. 0.476 580. 0.435 576. 0.43e
 
637. 0.478 581. 0.436 577. 0.433
 
- 0.092 4.087 ---3. 41 1.742 1.168 0.863 O.b9j 1270. 0.953 
0.436 578. 0.434
0.658 4.692 3.545 	 1.7u8 1.168 0.883 0.ts9 1270. 0.953 639. 0.479 582. 
583. 0.437 580. 0.435
-	 0.624 ---4.65 -- 3.552 -- 1.614- - 1.166 -- 0.882 0.6 5 1270. 0.952 641. 04481 
1 70. 	 584. 0.438 581. 0.44o0.590 4.708 3.562 	 1.640 1.166 0.881 0.590 0.953 643. 0.483 




0,488 4.801 3.6.9 1.53h 1.164 0.863 0.49 1469. 0.952 649. 0.487* 586. 0.440 585. 0.439
 
0.522 4.773 3.616 	 1.512 1.164 0.88 0.5e3 126g. 0.952 647. 0.486 585. 0.439 584. 

i70. 652. 587. 0.440 
---0.420-- . 1.410 ----.1.065.- 0.88. - 0.4?1 
0.45 ..dll 3.049 	 1.504 1.162 0.82 U.455 12 0.9n.3 0.489 0.440 586. 

1270. 0.953 6b4. 	 0.490 588. 0.441 - 567. 0.440 
0.386 	 4.759 3.610 1.426 1.164 0.883 0.287 1270. 0.953 655. 0.492 568. 0.441 588. 0.441 
1.4u2 1.167 0.88 0.3b 1470. 0.953 657. 0.493 589. 0.442 589. 0.442 
1.351 1.165 U.884 	 0.222 1271. 0.954 659. 0.495 590. 0.443 890. 0.443 
U.324 1272. 0.954 661. 0.496 591. 0.443 591. 0.444
1.373 1.165 0.884 

0.954 663. 0.497 591. 0.444 592. 0.444 
-. 0.314--- 4.50'----3.419--- 1.3b4 -- 1.167 0.8 5' 
1.367 1.166 0.885 	 0.31b Iel. 

0.J1b 1272. 0.954 665. 0.499 592. 0.444 593. .. 0.445
 
0.310 4.491 3.409 	 l.3ou 1.166 0.813 0.311 1272. 0.954 tb7. 0.500 593. 0.445 594. 0.445
 
0.308 4.478 3.399 	 1.358 1.166 0.88b 0.3o i72. 0.954 669. 0.502 594. 0.446 594. 0.446
 3	 0.503 595. 0.446 595. 0.447
0.306 4.4b8 3.Jb9 	 1. z6 1.166 0.885 0.J0/ 1272. 0.954 670. 

595. 0.447 596. 0.447
 
- 0.303 - 4.452 3.484 1.353 1.166 0.885 0.304 1272. 0.955 672. 0.504 
0.300 4.149 3.377 1.350 1.165 0.885 0.301 1272. 0.955 674. 0.506 596. 0.447 597. 0.448 
-0.296- 4.4-37--.----310---4.346 . 1.1b6..- 0.886 0.497 1272. 0.954 676. 0.507 597. 0.448 598. 0.448 
0.954 677. 0.508 598. 0.448 598, 0.4490.293 4.423 3.359 	 1.343 1.165 0.86 0.494 1272. 
98 
DATE - 9-2u-73
 ) ,- PROJECT NUMULR -VA353-218A ..... 
~AkO, INC.
 
3A1NULD AIR FORCE STATION,-TENN,----

NA!,A/RI 0h9 SHUTTLL TtbT
 




rA~r39. 139 1.,! 148.2 133J.' 30.06 -0.0b '30.00 180.00 0
 
-- --- WOUP..MDE.. MACH NO .PO(PSIAL T0(0EG R) ALPHA-MODEL ALPHA-S CTOR ALPHA-PREBEND 	 YAW 
T-INP P-INF Pol 0-INF U-INF WHH-INF MU-INF PU/FT X Y X/L L 
--- -------.. (PSIA) ... PSIA) .-- PSIA) .... (LtIM/FT3) (FT-1) I (IN) (INI(DEG P) 	 (FT/SLC) (LOM/FT-SEC) I IN) 
_. 96.4 0.0162 116 0.711 3853. 	 .2bSE-os 0.671 06 15.81 0.0 0.70 22.58
o 4 0 

ZPl PPI PPI/PUl ZP2 PP2 PP2/P0l Z74 TT2 TTU/TO TwI YWI/T0 Tw2 TW2/T0 TW3 TW3/To 
,.(PSIA) - . (DEG R) (DEG R) (DEG RI 4DEG R);--{IN) - - - -... 41N) . . P A ... . (IN) 
-0.290 4.411 .-3.3b3 1.340 1.167 0,H87 0.291 1273. 0.955 679. 0o09 598. 0.449 599. 0.45U
 
0.287 4.398 3.343 1.337 1.167 0.U07 0,eda 1272. D,.55 601. 0.511 599. D.449 600. 0,4b0
 
-0.284-_ 4.3o4 3.3J7 - 1.334 - 1.169 O.b9O 0,dbb 1 74. 0. 154 602. 0,b52 600. 0.450 b01. 0,451
 
0.261 -.312 3.32b 1-331 1.173 0,dg3 0.282 ]e73. 0.95b 684. 0.513 601. 0.450 602. 0,4 1 
-- 0.27H_.. . 4,3:o ---3,315,--|.3eS 1.175- Uelg 0.955 0,b14 0.451 D.452.- 0.895 |e73, 665. 601. 603. 

0.27. 4.3 5 3.309 1.3e. 1.180 0.8 9 0.el 1273. 0.955 W.7 0.bib 602. 0,451 603. 0.453
 
•.,0.274 4.333 3.300 |.3ez 1.185 0.9U3 0,e73 1 73. 0. 55 689. 0.517 602. 01,51! 604. 0.453
 
0.209 4,3e0 3.492 1.319 1.192 0.909 0,el0 1273. 0.955 890. 0,618 603. 0,453 605. 0.4b4
 
...0.265 --- 4.3U7. 3.ed3 .. 1.315 1.20DI 0.91i 0.,!66 1273. 0.955 692. 0.519 b04. 0.453 606. 0.455
 
O, zb 4.2')4 3,el2 1.312 1,208 0.921 0*e63 12T3. 0.955 t93. 0.52U 6o5. 0.454 607. 0.455 
.-.- 0.259.-4.262 --- 3.263-- 1.31g 1.21S 0 .926 O.1lbu 1273. 0.955 695. 0.521 605. 0.454 608. 0.4bb 
0.456 4.273 3.e59 1,3uo 1.224 u.934 0,eb7 1274. 0.955 696. 0.522 606. 0.455 809. 0.457
 
0,.250 4.2 0 3.2*I 1.3o0 l,?4b 0.949 O.d~l 1214. 0996 699. O.D24 607. 0.456 611. 0.4b8
 
-.--0.27 4.2.1 -3.232 1.297 1.257 0.9t68 0.4A6 le74. 0.955 700. 0,625 608- 0.456 612. 0.459
 
0.244 4.230 3.2d6 1.294 1.271 0.910 0. 4 1274. 0-9b5 702. 0,527 609. 0.457 613. 0.460
 
, 0.242 -- 4.218---3.2l 1.291~ - 1.286 - 0.980 0.443 .1274. 0-956 703. 0.528 610. 0.457 614. 0.461
 
0.239 4. !12 3.206 1.2b9 1.S10 0.997 0.44v 1275. 0.956 7U5. 0.529 610. 0.458 615. 0,4bl
 
-0.23b -4.k204 3.199 |.2ab 1.341 1.020 0.237 1275. 0.956 706, 0°830 611. 0.458 616. 0.462
 
0.233 4.195 .1.193 Ied3 1.361 |,Obi 0.234 12/4. 0.956 707. 0.531 611. 0.459 617. 0.463
 
0,231 4.1,17 3.134 |.? 1 1.438 1.094 0.232 1274. 0.956 Tug. 0,532 61?. 0.459 61a. 0.464
 
0.2d8 4.116 3.173 1. 18 1.464 IL2l 0.2e9 1274. 0."68 710. 0.533 613. 0.460 619. 0.464
 
-0.22b--	 4.170 ---3.ib7 -1, 75 .i 76 . 1.197 0.4i 127b. U.957 711. 0.534 613. 0.460 6e0. 0.4.5
 
0,22 4.161 3.160 1.272 1.660 1.,61 0.4d3 1275. 0.956 713. 0.535 614. 0.461 621. 0.4b6
 
0.220 4,1 2 3.149 1.270 1.767 1,34D 0.del 1274. 0,956 714. 0.b36 615. 0.461 622. 0.467
 
0.217 "4.|39 3.139 1,eb7 1.888 1.432 O,216 1215. 0.9b6 715. 0.537 615L. 0.462 623. 0,4bU 
0.215 4.13a 3.13b 1.2b5 1.938 1.411 0,eI6 1275. 0.1966 r17, O.b3u 616. 0.462 624. 0.468
 
0.211 4.12d 3.|e6 1.261 2.066 1.50! 0.e|a 127b. 0.95b 718. 0,530 617. 0.463 b25. 0.469
 
,-.0.e0b___.-- ij3 -3.i?u i.b .1 ,94 I.ob6 0.eU9 1275. 0.957 715. 0.539 617. 0.463 b66 0.47u
 
0.205 4.lO2 3.111 1,.2b 2.311 1.753 O.200 1275. 0.V56 U 0. 0.540 618. 0.463 627. 0.471
 
0, 0 .. 090 3.100 l.2 6 1.8b4 0.4V3 12l75. 0.9b7 722. 0.541 618. 0.464 628. 0.471
 
0.199 .O011 3.091 1.,!9 2.U20 1.90b O°2uo 1276. 0.9b7 743. O. 42 619. 0.464 629, 0.472
 
0.196 . 4.005 3,081 1*Z40 2.766 2.096 0,191 1275. 0.957 7 4, 0.,543 620. 0.4b5 630. 0.471
 
0.193 4.049 3°009 1.243 e, b 2.24t 0.194 1276. 01957 715. O,1 44 62o. 0.465 631. 0.474 
-- 0,19U- 4.036-- 3.0 9 _1.12 O0- 3.164 2.399 0.191 1 76, 0.957 ?d6. 0.85S 621. 0.46 633. 0,474 
0.181 4.020 3.049 1.237 3.319 2.518 O,!60 1 16, 0.957 707. 0,b~o 621. 0,466 634. 0.475
 
,-01 4,007 .3.o37 1.234 J.4bg 41.bjd 0.1 s 1276. 0.958 N 9. 0,5 7 622. 0,467 635. 0.476
 
0.182 3.9S3 3.026 1.232 3.627 2.T49 0.1d3 1277. 0.9S8 ?30. 0,4€7 6236 0.407 63r>. 0.477
 
..- 0.179 .3.919 3.0!0 1, eg 3,d00 2.881 0.1b0 1477. 0.958 731. 0,540 623o 0.468 638* 0.477
 
0.176 3.9o7 3.007 1,226 3.937 2,9d4 0.177 la77. 0.,Z8 732. 0,549 624o 0.468 637. 0.476 
_.-,174_--3.953-_2.999_I.,2Z4 -- 4.065 -. 3.0134 0.175 IV77. 0.958 733. 0.!150 624, 0.468 638. 0.479 




DATE = 9-20-73 
-PROJECT hUM8ER VA353-218A . . 
ARO, INC. 
,-ARNOLD AIR FQWGE STAlION,- IENN,..... 
NASA/RI OH9 SHUT7LE TEST 
rPAGE= 3-­
..-.... GROUP MODEL .MACH NO PO(PSIA) TO(bEG R| ALPHA-MOOEL ALPHA-SLCTOR ALPHA-PREBEND POLL-MODEL YAW
 
39, 139 7.9 148,5 1333. 30,0b -0.0b '30.00 180.00 0
 
T-INF P-I, F POI O-INF U-INF NhO-INF MU-iNF RE/Fl x Y X/L L
 
.(DEG (PSIA) (LUM/FT3) (IN)
t .  N) .CPSIA) Wb IA) (FT/SEC) (LBP./FT-SEC) (F7-1) (IN) (IN)
 
98.4 O.UI6,! 1.31b 0.713 3853. U,44 E-03 O,255E-Ub 0.673E 06 15.81 0.0 0.70 22.58
 
" ZPI PPI PPI/POI ZP2 ppa PpR/P01 ZT2 T2 TT2/70 Twl 7Wi/TO TWZ TW2/TO TWa TW3TO 
--IN) -- (PSIA) . --- IN) ... (PSIA) .. . . (IN) (DEG A) (DEG R) . WEG R) (DEG, R)_... 

....0 ...-- - 1.219- 4.293 3.25b 0.170 1277. 0.958 735. 0.b55 626. 0.470 640. 0.46U3.924-- 2.977 
0.166. 3.9U9 2.967 1.216 4.354 3.305 0.167 1278.. 0.958 736. 0.552 626. 0.470 b41. O,4bl 
--0.163 -- 3.893 2,9 5 ..... 1.213 4.4o3 3.3,2 0.1.4 1279. 0.959 737. 0.SS3 627. 0.470 642. 0.482 
0.160 3,07o 2.942 1.210 4.437 3.366 0.1b! 1279. 0,v59 739. 0,b54 627. 0.471 b43. 0,482 
.- 0. jT--3o8 9_-- YeY-1. .... 4.441 ... .37b O 1278. 0.959 .. 740. 0.b55- 628. -- 0.471 .644. 0.483Uib8 
0,154 3.8 O 2.915 -1.204 4.445 3.374 u.15 1278. 0.959 741. 0.556 6291 0.472 645. 0.464 
.-- .3.623 1.201 3.373 1 1279. . 0,550 0.472 0,484,0 151 . 9U4 ..... 4.441 . ib? 0. 59 742. 630. 646. 
0.14g 3. O6 2.893 1.199 4.38 3.373 O.Ibu 1279. 0.960 743. 0,557 630. 0.472 6464 0,48b 
-0,146 ....3.769 . 818 ....1.196 -- .440 - 3.372 0.147 1280. 0.960 744. 0.b55 630. 0.473 647. O.4db 
0.143 3.710 2.db4 1.193 4.433 3,3oT 0.144 1279. 0.960 745. 0,559 631. 0.473 648. 0.48b
 
.---G.j4O-- 3.749,- kSGO---IqO- --4.43b-. 3.371 0.141 l2HU. 0.96U 746. 0.559 632. "0.474 649. 0.487
 
0,138 3.7j0 2.b3n 1.188 4.436 3.372 0.139 1280. 0.900 747. 0.56U 632. 0.474 650. 0.488
 
..013b -- 3.t00 - 2.617- - .Id5 4-.432 3.3b9 OIjb 12al. 0.961 748. 0,Gb 633. 0.475 651. 0.486
 
0.132 3.6 3 2.801 1.182 4.43b 3.374 0.133 1281. 0.961 749. 0,562 633. 0.475 65Z, 0.489 
.- 129 ----3.6Db . 2.781 1.179 4.433 3.312 0.130 1281. 0.961 750. '0,00 634. 0.475 65.). 0.490 
0.126 3.626 2.760 1.176 4.434 3.375 0,1e7 1282. u.962 751. 0.563 635. 0.476 654. 0.490 
.- ,23-3.b99 .---2,7J8_.... 1173 4.-4,34- -. 3.312 -O.1 4 1282. 0 962 7b2. oib64 635. .0,476 "654. 0, 9L 
0.120 3.511 2.716 1.110 4.437 3.377 O.121 1282. 0:962 7b2. 0.56b 636. 0.477 655. 0.491
 
.- 118 ----3.543 2,b 6 1.168 4.4 36 3.377 0.119 1282. 0.962 753. o0,065 636.' 0.477 656. 0,492
 
0.115 3.512 2,013 l~lbs 4.436 3.376 0.116 122 0.962 7b4. 0,5166 637. 0.478 657. 0.493
 
0.11J -3.462 £,bSZ2 1.163 - .43 3.31d 0o714 1283. 0.962 7b5. C.567 637, 0.478 bb8, 0.493
 
0.I09 3.4nO 2,o2 7 I.It' 4.438 3.3b0 0,I]0 1283. 0.902 756. 0.b67 638. 0.479 658. 0.494
 35  O 7 

-- --..... -4,4 0.10 u.962 c~b68 0.479 0.494
-0,106 3.413 2.601 - --. 3.3d 1283. 7$7. 638. 659. 
0.103 .377 2,bIe 1.103 4.436 3.3800 .O,4 1283. 0.963 7b8. CS09 639. 0.479 660. 0.49b 
.'0101 3.338 -2.b54 1.151 4.436 3.3ol U.Ioe ldk$3. 0.962 759. 0°b69' 6 O0O. B 0.40 61. 0.49b 
O.O09 3.300 2.517 |119 4.436 3.383 OIvuU 6I3. UObe 7b0. 0.570 64U. 0.48U 662. 0,490
 
-0.096 3.20 2..db 1.146 4.439 3.3d0, 0.09r 1283. U.962 761. 0. 71 b&l, 0.481 662. 0.497
 
- I~ .... 0"u92 1282. U.962 0.bTU (42. 0.481 0.496,.--0.091 --..3.113 ---2,4,0 ....-4.44 3.3w) 762. 664. 
0.088 3.1[e 2.362 1,136 4.44.3 3.391 0.Olig lebi. 0.961 763. U°573 b42. 0.482 665. 0.499
 
.-.Ub - 3.066 2.343 1 . 3b 4.44U 3.391 0.00o 1281. 0.961 764. 0.573 643. 0.46a 666. 0,499 
0,0b3 3.017 2.3U4 1,133 4.443 3.393 0.0b4 1260. 0.9b0 ro5, C=b74 644. 0.483 666. 0.500 
•0.0?30 .2.900 2.-'b9. 1.130 4.441 3.3t19 0.081 1279. 0.959 7b0. 0,075 644. 0.483 667. 0,500.
 
O,076 2,901 2,210 1,128 4.440 .3.39t, 0.079 1278. U,959 707. 0.b~b 644. 0.484 66d. Q.bOl
 
-0.0 75-...2.835 --.- 1f6b---I1.1I25 --. 44S¢b 3.397 U..,016 1276. 0.957 7b8° O.576 64b. 0.484 669. 0.! Ue 
0.0?2 2.703 . 1,lu 1.122 4.449 3.396 07i 1273. 0.9115 768. O~b7b 646. 0.484 670. 0°50e 
O.U6Y . 2.662 -2.05o 1.11Qg 4.446 3.396 0.070 1269. 0.952 70f). U,577 64b. 0.485 670. 0.503 
0,0bb 2.591 1.980 1.116 ..4 3.J99 06U67 1 64° 0.948 770. C,578 646. 0.48$ 671. 0.504 
. ,02 2.492 1,9V5 1.112 4..50 3.4UI 0,O03 1256. 0.942 771. O,57d 647. 0.486 672. 0.504 
0,000 2.377 1.81b 1.110 4.4b2 3.40b o,0b 1246. u.935 177 , " 079 648. 0.486 673. O.50b 
-~u ....4--.~.-,57-.3 4U7 1236. 772. 648. -- . O.bubS U.U57 0.927 0.579 0O,486 674 

0.053 2.138 1,o35 1*103 4.453 3.40b OUb4 1225. .919 773. 0.580 649, 0.487 675. O.bUb
 











NASA/RI OH9 SHUTTLE TEST
 
-PAGE= .. ... .. . 
-....GROUP- -HOEL -.MACH NO . PO(PSIA) TO( Oh HI ALPHA-MODEL ALPHA-SECTOR ALPHA-PRLBEND ROLL-OOEL YAW
 
39. 139 ..9L 147.2 1333. 30.05 -0.05 30.00 180.00 0
 
T-INF . P-INF P01 O-INF U-IF HMO-INF MU-INF RE/FT X Y X/L L
 
------------ H) CPSIA) -(PbA-). (FT/bLC) (LBM/F-SECI (IN) (IN)
(EG ... (PSIA) (LBM/FT3) 	 (FT-1) (IN) 

96.4 0.0161 1.307 0.706 3854. 0,441L-03 0.255E-05 0.667E 06 15.81 0.0 0.70 22.58
 
ZPI 	 PPI PP lPOj_ --" ZP2 PP2 PP'?/P01 ZVe 7T2 T 170 TWI TwI/T0 we TW2/T0 T3 Tw3T0 
-- ..IN -....- (PS (I ) . .. (P IA ... IN) (DEG R) IOU, R) (DEG R) (DEG R) .A .
 
06 ----.. 2.027 -- 1.551-- 1.101 4.456 3.410 0.05 ! 1214. 0.911 774. O.58l 649. 0.487 676. 0.!2U7 
0,048 1.qd0 1.4o9 1.09U 4.4,4 0.049 0,V02 17b. 0.561 f'0. ..8102, 0.bU7
0 4B7Ud 676. 

0.046 ----1.812 1.JO5 .... 1.096 4.45b 3.408 0.U'7 118b. 0,890 716. 0,bB2 6b0, 0.4B8 677. 0.5 
0.044 1.709 1.307 1.,4V 4.459 3.410 0*g45 1172. 0.879 776. 0.582 651, 0.488 678, 0509 
.-- 0.040 -1.610 -1.231 -1.U 90 - 4.461 3.414 0.041 1155. 0.066 777. 0.583 65L. 0.4B9 679. 0.510 
0.038 1.512 1.1;/ 1.Oe8 4.,63 3.415 0.u39 1138. O.854 778. Ob84 652. 0.489 680. 05lu 
1.418 .05 	 1 0.b4.1 0.584 0.4B90.035 --. - db . 1.085 4.464 - 3.414 0.036 120. 779. 652, 681. 0.511 
0.033 1.326 1.014 1.083 4.465 3.414 0.uJ4 1101. . 0.826 779. 0.585 653, 0.490 682. 0.b12 
.0.030 	 .. 1.24b .. 0.9n2 1.080 4.4b9 3.418 0.031 1083. 0.b12 780. 0.585 653. 0.490 e83. 0.512 
O.V28 1.166 0.892 1.u7b 4.471 3.419 0.029 '1062, 0.797 7ok. 0.586 654. 0.490 604. 0.513 
* . . 025-- 1.O2----0.835----1.015 ..--4.46d- 3.414 .0oUe 1040. 0.780 7#2. 0.bbt 654, 0.491 685. 0.514 
0.022 1.024 0.7d3 1.072 4.474 3.421 0.V2j 1017, 0.163 7d2. 0.58? 655. 0.491 686. 0.515 
-- 0.019 . 0.964 ...0.73/ --. I.0O9 4.473 - 3.418 0.U20 995. 0.746 73. 0.587 655. 0.492 b87. 0.515 
0.01t 0.910 0.696 1.06 4.477 3.424 0.017 971. 0.728 784. 0.586 656. 0.492 687. 05,6 
. 0.013 -.--0.856- ...0.654. .103 - 4.472. 3.4'11 0.014 949. 0.712 784. 0.569 656. 0.492 688. 0.516 
4.010 0.810 0.619 1.0t0 4.475 3.420 0.Ul 927. 0.695 785. 0.589 651. 0.493 689. 0.517 
-0007-.--O.770----0.58.---1.,057 -_-4.477.-- 3.421 . 0.008 -. 862. 0.646 786. 0.590 657. 0.493 690. 0.517 




~~~~~~~~. ............- . . . . . . . . . . . . . . . . . . .








,--.ARNOLD-AIR FORCE STATION, TENN_~... 
NA$A/RI OH9 SHUTTLE TEST
 
-- PAGE -= I- -.... 
.............GROUP MODEL MACH NO PO(PSIA) TO[O (,R) ALPHA-MOOLL ALPHA-SECTOR ALPHA-PREBEND ROLL-MODEL YAW
 
40. 139 1.92 150.3 1335. jb,03 -5,0j 30.00 180.00 0
 
T-IF P-INF Pl ....- INF U-INF "H-INF MU-NF RE/FT x y X/L L 
.... (DEG W) -. (PSIA) (PSIA) (PSIA} (FT/SEC) {LBM/k T3) (LBM/Fl-SEC) (FT-1) (IN) (IN) (IN) 
98.6 0.0154 1.33b 0.722 3856. U,45UL-03 0,2b5E'05 0.680E 06 22.58 0.0 1.00 22,5b
 
7PI PPI PPI/Pul ZP2 VP2 PP2/PO| ZT,! TT2 TT2/TO T-1 TWI/TO TW2 TW2/TO TW3 TW3VTO
 
---A)..IN --. PS... .(I ) -- (P IA . . . (IN) (DEG R) (DEG R) (DEG R) (DEG R)
 
-4.. ... .. .370 1.177 -0.862 IJ11 1282. 0.961 507. 0.379 545, 0.408 557. 0.417 
2.367 1.179 0.66- 1* Id 1e83. 0.901 510* OJde 547. 0.409 557. 0.417
 
,--l,31J ....4.0 1 ._...3u7 . 363 1.167 0.882 1.31. 1,!62, 0.960 542. 0.406 559. 0.419 563. 0.421
 
1.276 4.015 3.03b i',3ea 1.169 O.8d4 1.419 1282. 0.961, 545. 0,4Utl 560. 0.420 563. 0.422 
:1.243 -4.000--,0 --- 23 1-.168 -- 0.8d.1 - .444 -- 1282. 0.960 .548. 0.411 562. 0.421 -564. 0.422 
1.206 3.9bl 3.014 2.25b 1.16b 0.882 Id0v 1282. 0.96U 552. 0.413 563. 0.422 564. 0.423
 
-1.172 	 .. 902 . 3.0u4 --. 222 1.179 0.094 1.113 1282. U."60 5S5. 0.416 564. 0.422 56b. 0.441 
11137 3.949 e.9913 4.11E7 1.296 0.963 1.136 1 81, 0.960 5bs. 0.41d 565. 0.423 565. 0.423 
I- -3.932 .9b1 . 2.152 2.096 1.569 1*103 0.960 561. 0.420 566, 0.424 566. 0.4441. 102 .	 1281, 

1.065 3.921 2.9/2 R.115 3,605 1.731 1.066 1281. 0.960 564. 0.423 567. 0.425 56,. U.,!24 
_.---d9 1 3.U1 .030- 0.960 0.425 .4,25 .. 567. 0.4,!4_-3.912._-..9a-- a079-3.978- 1 1281. -567. 566, 

0.995 3.900 2*9b2 1!.05 4,oI9 3.o,,' 0.9V6 iadl. 0.959 b70. .0, d 569, 0.426 50.* 0,Z5
 
,--0.961 3.64w -.2.941 -._ 2.Ojj 4.072 3.080 0.962 1281, 0.960 573. 0.429 570. 0.427 568. 0.425
 
0.925 3,bi5 2.930 1.976 4.125 3.119 0.927 1261. 0.Ij59 b76. 0,32 571. 0.428 508. 0.42b
 
..-- .3.86 ...?.923 - 1.942 4.179 a.Ih9 o*b9J 1280. 0.959 579. 0.434 572. 0.429 569. 0.4db
O,92 

0.85b 3.a57 2.914 1.906 4.427 3.194 G0.bbl 126. 0.959 5d2* 0.436 573. 0.429 569. 0,4eb
 
9 *70 *58 3.217 U.958 0.430 Ul.e7
,. o20- 43*bl ... ----. 4.e -. . a. 128u. 585. 0.438 574, 570. 

0.785 3.848 1!.907 1.635 4.277 3.231 O.1bb 1280. 0.959 588. 0.440 575. 0.431 570. 0.407
 
0.749 .3*8no 2.909 1.799 4.208 3.240 0,/50 1219. 0.958 591. 0.442 576. 0.432 570. 0.4,!7
 
O*iI4 3.849 2.9ub 1,7 4 4.265 3.23b 0.71b 1279. 0.958 593. 0.444 577. 0.432 571. 0.4d8
 
.6 18 3.84b --. 903 -~e 4.08 1 --. 2?4 0.61y U.958 0.446 0.433 0.42b
, 	 1279. 596. 578. 571. 

0.6.3 3814 2.V2 1. 93 4.262 3.21a 0.044 1279. U.958 599. 0.448 579. 0.434 572. 0.4d8 
=-0.607 ....- --- e.904 . °57 4.eb0 3.211 0.60d 0*%,58 0.450 0.435 572. 0,4ey3,844 	 J !76. 601. 580. 

0.571 3.6.4 2.9U4 1.641 4.23') 3.203 O.,b72 1279. 0.958 6U4. 0.452 581. 0.435 573. 0.429
 
-0.536 3.846 e*9U6 1.566 4.225 3.192 0*b3l1 278, 057 607. 0.4b4 582. 0.436 b73. 0.429
 
0.500 3.841 Z.906 1.550 4.205 3.177 0. uj ilr* 0.957 609. 0.456 b83. 0.437 574. 0.43U
 
.0.4. - .8 2 Z.910 1.51 4.190 3.166 U.465 1279. 0.958 612. 0.45U 584. 0.437 574. 0., u
 
0.429 3.bnj 21.911 1.479' 4.165 J.14 U, Ju 1479. 0.958 614. 0.460 585. 0.438 57b. 0.4J 
-0.343 ....-3.64b -- 2.*9U7-.4.*3 .143 . *IJ, .O*4 1280. . *9b59 616. 0i.462 586. 0.439 575. 0.431 
0.358 3.8d6 1?.892 1.4U6 4.120 3.11b 0*3bg 1280. u.959'. 619. 0.464' 587. 0.439 5T6. 0.431
 
-.0.322 .. 3.794 .1368 1.372 4.09,! 3.094 0.323 1261. U.900 b21, 0.465 588. 0.440 576. 0.432
 
1*3 e 4.0dV 3.0"9 Q*Joj le83. U.961 be4. 0.467 58e* 0.441 b77. 0.432
 
1.343 4.06d J.ObO 0.494 1283. 0.961 b66 0.469 589. 0.441 577. 0.4J,!
 
1.334 4,005 3,01/7 0*eb 1283. 0.961 6e8. 0.471 590. 0.442 57d. 0.433
 
...... ,329 4-.059. 3.07b 0.460 1443 . 0.961 630. 0.072 591. 0.443 578. 0,433
0.276 3.6,8 2.763 1.326 4.054 .3O.01 U.271 1283. 0.961 633. 0.474 592. 0.443 579. 0.43J
 
0.273 3.63o Z,1 0 I.Je3 4.0b0 3.010 o.e14 1eU3, 0.961 b35. 0.410 593. 0,444 579. 0.434
 
0.271 ,"2Z i.748 1,3el 4.045 3.059 0.e12 128. .02 bJ7. 0.477 594, '0.445 579. 0..34
 
--0,267 ,- 3,bJ4 -8*.74 1.317 4.039 3.064 Ldbs 1283. Q.*961 b39. 0.4T9 594. 0.44b 580. 0.4J4
 
0.2b4 3.600 e.737 1.314 4,U34 J.055 0.1!65 1283. 0.961 641. 0.460 595. 0.446 580. 0.435 
-0,251-3.599 e. 732--- 1,.311 - 4.a37 .3.ob O4 1284. 0.961 643. 0.482 596. 0.447 581. O, J5 





,-PR0JLCT NU~dER -­VA353-216A -...........-
SAR0, INC. 
.- ARNOLD-AIR F0W(,E-STATIONq -TENN_--
NASA/RI OH9 5HUTTLL TEST 
F_ 
,.--PAGE-= 2 . .... 
--------........ GRuUP---MUUEL 
, 40. 139 
. . . 
















-------.-.. (DE G R) 
95.6 
P-INF POI 
P IA ).,- CtPS IA ) 
0,0162 1.315 
O-INF 
.. (P b I A ) 
0.711 
U-INF 
(F / E C } 
3856. 
H-1F 
(L dM/F 3 ) 
0.443E-03 
mU-INF RE/F7 
LB M /FT­5 C ) FT -) 
















PP i PPI/P oU 
(PSA) -.. ....---














TW /TO TW3 
(DEG k) . 
TW /TO 
.255 ... 3579 - -. U0 . - 305 
0.2b4 3o571 2.714 1°3U2 
- 0. 2 4 8 ...3 .5 5 9 - -, 7 1 1 . 1.2 9 6 
0.24 6 3.550 2 .7 0 4 . -Ivb 
- 022 - 3,b l--e,695---- 2,2Z-
0 2 3 9 3 .5 3 1 . 6 9 1 2 9 
. 2* 3 6 _.3 .5 2 1 ---.. b S 1. 2 b 
0 2 33 3 .5 08 2 .6 5 , 4 3 
i C .2*3 0 ----3. 9 8 ...2 . 6 6 9 . 1 .2 fJ0 
0, e 7 3 4 13 8 2 . 6 0 2 1 2 7 7 
_.--, le - .3.4 7 9 - . 05,O7 --- l .2 7 4 
0.2 1 3 .48 2 , o5u 1 271 
. ,22 0 _. 3 .4t57 . , ­ - 1,2 7 0 
0.217 3.446 2.637 1.2b7 
.. 3,24 . ,439 ., J 1 2 4 
0.211 3.4JI 1-10, 1 
0-.208 .. 142- 2.b22 -I25g 
'0.0 5 3 4 1 2 2.b2 1 ,2 55 
.2* 0 3 ... 3.40 3 2 . bO0 . 2.t53 
0,2OU 3.39 1 2 59 b 1 , 50 
0.197 _. 3.385 .bd 1.8.24,7 
0.194 3.377 2,562 1.244 
- 0. 9 1-.--3 ,364 1..5 | .- 2 41 
0.108 3.3 6 2.5ot 1. JB 
0 1 8 5 . 3 .3 5 2 . l~b 1* 4 i5 
.18 3 3.J 3 4 .5 4 1.2 3 3 
. 18 U 3 .3 2 3 2 .b~ u 1 .3 0 
. 1 7 1 3 j 1 0 2*5 b 1 .2 27 
- 0,73.- ­ 3. 91 -- .5 e . Z 3 
0 1 7 U 3 * 5 .5 U" 1 'ed 
0,1 b a 3 .2 1 1 . 4 9 8 1 ." I0 
. 16 5 3 . 2 5 5 . 4 8 1. 15 
. 0 . 1 3 3 , j 9 . 41 4 1 .13 
0.|b0 3.226 ?.456 1,el0 
-0.157 - 3.10- 2 4,3- -1207 
0,1 5 3 193 2 , 4 4 I , 4 u5 
0 15 2 3 .11 4 P 4 ,7 . U 2 
0 149 3 . 1 b5 ! 2 .4 9 .1 9 9 
0.147 3,133 . 396 1.197 
0.144 3.112 2.380 1.194 
- 0 . 12- - 3,091-- 2 Jb4 -.. . .19 4--
0 1 0 3,070 2 34 6 .190 
4.027 .30.1 OdS6 
4.024 3.05b 0.4M3 
4 01 7 3 0 0 0 0 , d 9 
.015 3 . 0 8 U . d 7 
4UI ..3.Om 0,4. 3 
4 .U|I 3 .0 05 O , e 4 O 
.U 9 3°0 b ! ) U. 3 7 
3 9 99 3 .0 5 0 . 3 . 
3 .999 3 . O5 0, 3 l 
3 99 4 3.0 8 0, 2ZZ5 
3 990 3 0 7 0 , e 5 
3,9 b J .0 4 0 o 0° 2 z 
3 .9 3 3 0 4 4 0 ., 1 
3,982 3.045 0.etd 
3 977 3 044 0, d15 
3,975 3.046 0.eI2 
.°97.3 3.044 O*dO9 
J 9 3 3 042 0,d0o 
j .9 74 3 0 4 1 0 .d0 4 
3, 7 2 3 0 0 O , dl 
3.974 3.U39 0.19d 
3.97J 3.038 0,191Z 
. 9 70g - 3.03 4 0. 9 2 
3.973 3.Uib Q*l59 
3. 7 1 , 3 , 0 J 4 0 .1 8 6 
J .7 0 3 03 4 0. 1 8 4 
3. 70 3 , u0 . 0 .I b i 
J 97 0 3 .0 3 e U .I l d 
'J 9 lu 3.03 2 O~ ll 
3°9 b5 3 .0 v u 1 7 i 1 
J . Wh 3 .0 9 0 1 6 9 
J 9 4 3.0 7 0 1 6 
3°9 b5 3. 02d 0 .1 6 4 
3,.959 .3,0eb 0.101 
3 963 3.0d8 O.b8 
3 .9 h 3 .0 b 0 .1b o 
. 5 0 .0 d5 O,Im 3 
J . 955 J , !3 0. 150 
3.95i 3.01 0.148 
.3.b 3.o 1 0.14 
3 94 13 3 019 0 14 J 
3,9 46 3 017 0 141 
1284. 
U84.* 
1 2 8 4 . 
1 2 8 . 
184. 
12 8 4 . 
1 2 8 . 
1 2 4 . 
12 8 4. 
128 4 . 
1 2 3 . 
12 3 . 












12 3 , 
1 8 . 
12 8 3 . 
1 2 3 . 
2 3 . 
4 8 2 . 
1 8 2 . 
1 8 . 
1 8 . 
128?. 
1282. 
12J8 1 . 
12 1 . 








o 9 2 
o.92 
0 9 6 2 
0 9 2 
0 9 6 2 
0 96 2 
0 . 9 6 2 




0 96 1 
0.961 
0°V62 
0 9 62 
0 96 1 
U, 9 2 
o.961 
0.961 
0 .6 1 
0.961 
0 .96l1 
0 96 1 
0 . 6 1 
0 9 61 
0 9 01 
0 * b l 
0.9 6 0 




0, 9 b0 
0.9 9 







bb l . 
653 . 
65. 
6 7 . 
609 . 
6 1 . 
66 3 . 
6 5 . 
6 6 6 . 
bOG . 










6 7 . 
668. 
9 0 . 
91 . 
93 . 
6 9 4 . 
696 . 
9 7 . 
59 9 . 













0 .8 8 
0 .4 8 9 
0.491 
0 .49 4 
0 .4 
0 4 9 b 
0 4 9 6 
0 . 9 8 
0 . 99 
0,,50 J 
0 , 0 2 
0.503 
0 ,5 04 
0.506 
O~bOi 
O *5 0d 
0 °5 0 9 





0° 5 1 l 
0 l5|0 
0 . b 1 9 
O . 2 0 
0.5 e1 
0 .152 e 
O,523 
0.5 4 
0. h 5 
0.52t 
0,527 
0 .b l9 
0 . 3 0 






















6 1 1, 
61 2 . 
6 2 . 
613. 
614. 
6 5 . 
61,5. 
6 6 . 
6 17 . 
6 1 . 
6 8 . 
19 . 
2 0 , 
6 2 . 
2 1 , 












0 .4 9 
0 .4 40 
.50 
0 .4 5 1 
0. 5 1 
0 45 2 
0 45 2 
0 4 5 3 
0 45 4 
0 454 












D 4 6 1 
0 46 2 
0 .6 3 
0.4 5 .3 
0.44 . 
0 4 4 
0 455 
0 4 5 





0. 4 8 
0,459 
0.469 




5 8 3 . 
5 3 . 
584. 
5 8 4 . 
5 8 4 . 
5 6 5 . 
5 8 5 * 
5 6 6 . 
5 8 0 . 
58 7 . 










59 1 . 
592. 
5 9 2 . 
5 9 3 . 
59 3 . 
59 4 . 
594 . 
594 . 
5 9 5 . 
59 5 . 
5 9 6 . 
590. 
596. 
5 9 7 . 








u. 3 6 
0 437 
0437 
0. 3 7 
0 43 8 
0 .3 8 
0 4 3 a 
0 .39 
0 .3 9 
0 .4 39 





0 4 4 1 
O ..4 2 





0 4 4 4 
0 ,4 4 1. 
0.4 4 4 
0 4 4 5 
0,45 
0 . '5 





0 ,4 7 
. , 7 











-FNOLO'IR FORCE STATION,. TENN.....-....-....
 
* IASA8i' 0H9SFUL1!tS 
,.-PGk.S 3 -... 
----	 TOItb R) ALPhA-SECTOR ROLL-MODEL
---GROUP- MOUEL MACH NO PO(PSIA). ALPHA-MODEL 	 ALPHA-PREBEND YAW
 
40. 139 7.92 147.2 1335. 35.03 -5.03 30.00 180.00 0
 
T-INF P-IS Po1 I-INF 0-INF RHU-INF MU-INF FE/FT X Y X/L L 
-DE.,R) .-..PSIA)--.(PSIA) (PbIA) (FT/5LC) CLBN/P 73) (LBM/F7-SEC) IFT-I) .(IN) (IN) (IN) 
98.6 0.0161 1.307 0.706 3856. U.440E-03 0.255E-05 0.665E 06 22.58 0.0 1.00 22.58
 
ZPI PPI PPI/PoI ZP2 P92 PP2/POI ZT TT2 7T2/10 Twl TwI/TO TW2 TW2/T0 TW3 TW3/TO 
IN-	 N) .... (P616) - (IN) weG ) (DEG k) (DEG R) (DEG R) 
--	 0.138 -- 3.045 -- 2.330 --- 1.1b8 - 3.945 3.u19 0.139 1279. 0.958 715. 0.536 629. 0.471 600. '0,449 
0.135 3.043 2.313 1.185 3.945 3.019 0.13k 1479. 0.958 716. 0.531 629. 0.471 600, 0,.49 
0.957 717. 0.537 60. 0.472 600. 0,450
-- 0.133 3.OoO 2.296 -.1.13 3.945 3.019 0.134 1278. 
0.131 2.96 2.79 1.Isi 3.939 3.u1b 0.132 1477. o.957 719. 0.536 631. 0.472 601. 0.4b0 
-. l28- .9sU .-- "259- 1.178 -- 3.940 .--.017 - 0.I9 1276. 0.956 - 720. 0.539 631. 0.473 601. 0,4bt 
0,451
0.125 2.919 2.237 1.175 3.934 3.014 0.126 1e7S. 0.955 721. 0.540 632, 0.473 -O2. 
0.123 - 2.882 ?.2o9 1.173 3.936 3.01b 0.1e. 1274. 0.954 723. 0.541 633. 0.474 608,. 0,451 
0.120 2.6.5 2.100 1.110 3,934 3,013 0.121 1272. 0.953 724, 0.544 633. 0.474 602. 0.4b1
 
0.11?7.- 2.7)9 --. 1.17 3.013 1269. 7d5.
2;145 3,932 0.116 0.51 0.543 634. 0.475 603, 0,45,
 
0.114 2.750 2.109 1.164 3,9129 3.013 0.115 1266, 0.948 76. 0.544 634. 0.475 603. 0.452 
-0.111 - 2.693 .. 2.U66--1.161--- 3.927 -- 3.013- 0.112 14b2. 0.945 727. 0.545 635. 0.476 604. 0.-52 
728. 0°.46 b3b. 0.476 604. 0.4b52




,.-..0o105 2.568 1.969 1.155 3.921 3.006 0.106 1252. 0.938 730. 0.547 636. 

0,477 605. 0.4530.I3 2.501 1.919 1.153 3A.20 3.008 0.104 1847, 0.934 731. O.547 637. 
605. 0.453
0.100 -.- .4.38 - 1.611 . .150 3,920 3.00d 0.101 124R. 0.930 742. 0.54d 638. 0.478 
0.097 2.31 1.820 1.147 3.916 3.00b 0.098 1835. 0.925 73j. 0.549 638. 0.478 606. 0.45!4 
- 0.095--..2.309 -1.74.... 1.145 . 391-7 3.00V 0.096 129. 0.921 734. 0.550 639, 0.479 . 06. 0,454 
0.092 2.242 1.782 1.142 3.913 3.006 0.u93 1419, 0.913 735. 0.551 639. 0.479 606. 0.4 4 
- .0.069.. 2.171 1.6b8 - 1.139 3.910 3.004 - 0.U90 1209. 136. 0. 52 640.0.906 	 0.480 607. 0.454
 
O.Gab 2.007 1.612 l.13b 3,.00 3.005 OzU67 1198, 0.b97 73M. 0.5?2 641. 0.480 607. 0.455 
- - 0.084 ,0 1 -..1.5bA 1.134 3.90b 3.002 O.Ud0 118b. 0.690 739. 0.553 641. 0.480 607. 0.455 
0.81 740. 0.554 642. 0.481 608. 0.455 
-- 0.077---- 1.8 4 --- 1.441 -- 1.127 3.904 3.002- 0.018 1163. .0.871 , 741. 0.555 643. 0.481 608. 0.4b6 
0.080 1.94b 1.498 1.130 3.904 3.00d 0.081 1176. 

0.074 1.800 1.305 1.124 3.902 3.002 O.vl5 1lbl, 0.862 742. 0.556 643. 0.482 608. 0.456 
- 0.072 - 1.723 1.326 1.122 3.d99 3.000 0.013 1135. 0.U50 743. 0.556 644. 0.482 609. 0.45
 
609. 0.456
0.069 1.6.9 . 1.10 1.119 3.897 3.000 0.010 1119. 0.838 744. 0.557 644. 0.483 
610. 0.4b/
0.066 .1.578 1.215 1,116 3.u97 3.000 0.067 1105. 0.828 745. Ob8 645. 0.483 

0.06-. 1.50 1.160 1.114 3.P91 2.99b 0.U6 1069. 0.816 
 746. 0.559 646. 0.484 610. 0.4b7 
---0.0.1 - 1,49 -1 09--. 1.111 .. a.8 92 - 4.998 Ou62 1U74. 0.805 747. 0.560 646. 0.484 610. 0.457 
641. 0.485 611. 0.4 / 
- 0.054. 1.307 1.006 1.104 3.893 2.Q7 OU5 1038. 0.178 749. 0.!61 647. 0.48 611. 0.458 
0.05 1.310 1.0n6 1.108 3.8 0 2.9? 0U.59 1Obb, 0.791 748. 0.560 

3.697 .998 O.U5 1023. 0.766 750. 0.562 648. 0.485 611. 0.4b
 
-0.04 	 1.184 0.910 1.098 3.905 3.000 0.U49 1007. 0.754 751. 0.563 b49. 0.4b 612. 0.458
 
0.04b 1.1 5 0.863 1.09b 3.910 3.000 0.041 990, 0.742 752. 0.563 649. 0.486 612. 0.459
 




-- 0.043... 1.0'1 -.U. bU ---1.093 .- 3.915 - 2.998 0.044 976. 0.731 753. 0.564 650. 0.487 
0.0.0 1.010 0.778 1.090 3.,20 2.997 0.41 958. 0.718 754. 0.bb 650. O.4b7 613. 0.459 
0.706 755. 0.56b 651. 0.48b 613. 0.459 
-- 0.037 0St? 0.738 1.087 3.92b 2.99b 0.036 942. 
0.034 0.9,.3 0.104 1.084 3.930 .. '99 O.0Th 92t. 0.b94 75,6. 0.566 652. 0.488 614.' 0..60 
0.8032 - 0.8O 0.O9 -- 1.082 3.936 2.9 5 0.033 SOB. 0.680 757. 0.561 652. 0.488 614. 0.46o
 
0,029 0.838 0°.37 1,079 3.939 2.994 O.oU3U 890. 0o.b6 7be. O.68 653. 0.489 614. 0.460 
__O..02b-0.0 Q---.60m .07b-3.940. - 2.990 0.040 876. O.67 755. O.O8 653. 0.489 615. 0.460 




DATE = 9-20-13 
PROJLCT.UMB. R -VA353-2 bA .......... 
ARC, INC. 
,-ARNOLI AIR FCaCE-STATION,--TNN.--.-
NASA/RI OH9 SHUTTLE TEST 
--PAEs­
......... ... 





























- - ---41N) --. 
PPA PP2/POI ZT2 










. 0.018 - 0.7J4 -.-- 0.558 ... Ob 3.3$ 2.991 0.U1s 
0.015 0.700 0.52 I.Ob5 3.S35 2.9d9 0.016 
-.0.011 - 0.670 - -­0.510 1.061 - 3.933 .989 0.012 
0.008 0.644 0.489 IOb 3.932 2.986 O.UO9 
,-0.007--0.62- 043- .07.----929---.986-- 0.U08 


















































.....................   . 
-- - -- - -- ­ ---------..... .---.--.... ... .... ... . .- ... . .. . 
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gRObECT NUMb . VA353tA . -
-ARO4LD AIR FURCE STATION, TENN-
NASA/R OH9 ShUTTLE TEST 






























































-- 4.345 1.187 0.882 1.34b 1286. 0.962- 533. 0.399 532. 0.398 545. 0.408 
2.396 1.187 U.a83 1.347 1287. 0.962 536. 0.401 534. 0.399 545. 0.408 
-. 1.342 4.272 3.195 2.392 1.183 u.885 1.3'3 1 86. 0.52 588. 0.425 547. 0.409 551. 0.412 
1.310 4.272 3.198 2.360 1.181 0.884 1.311 167. 0.963 511. 0.427 548. 0.410 552. 0.413 
-1.27---4.2/8.---3.2u0---2.3b- ... 1.182- .8d - 1.d77 1286. 0.962 574. 0.430 550. 0.411 $52. 0.413 
1.243 4.2d6 3.208 2.e93 1.183 0.885 1.44 1287. 0.963 577. 0.432 551. 0.412 553. 0.414 
1.209 4.293 - 3.213 2.259 1.183 0.885 1.210 1287. 0.963 580. 0.434 552. 0.413 554. 0.414 
1.174 4.3U3 3.241 2.24 1.183 0.8, ,5lb 1281. 0.963 5d4. 0.436 553. 0.414 554. 0.414 
.]40- .. 315 3.228 2.190 1.183 0.85 1.141 1287,. 0.963 587. 0.439 b55. 0.415 555. 0.415 
1.105 4.3d7 3.237 d.155 1.162 U.8o4 1.l0o 1288. 0.983 590. 0.41 556. 0.416 555. 0.415 
- .0/u --­ 4.3.0 -3.245--- 2.120 . 1.183 U.865 1.071 1288. 0.963 .593. 0.443 557. 0.417 556. 0.416 
1.03b 4.3 3 3.d56 2.06 1.184, 0.85 1.037 1288. 0.963 596. 0.446 558. 0.417 556. 0.41b 
1.003 4.364 - 3.264 2.0s3 1.183 0.8aa 1004 1288. 0.963 59q. 0.448 559. 0.418 557. 0.417 
0.969 4.372 3.270 2.019 1.184 0.865 0.970 1287, 0.963 bu. 0.50 560. 0.419 557. 0.417 






























0.832 4.377 3.276 1.882 1.1864 0.86b 0.33 1288. 0.963 613. 0.458 565. 0.422 560. 0.419 
- 0,797 4.3b0 3.27b 1.847 1.18, 0.885 0.798 1287, 0,963 615. 0.460 566.. 0.423 560. 0.419 
0.762 4.343 3.2b6 1.HI2 1.199 O.H97 0.163 1c87. 0.963 618. 0.462 567. 0.424 561. 0.419 































0.624 4.426 3.3e0 1.674 .152 3.114 O.t5 186. 0.962 628. 0.470 571. 0.421 563. 0.441 
- 0.589 4.428 3.323 1.639 4.150 3.114 0.90 1286. 0.962 631. 0.4T2 572. 0.428 563. 0.421 
0.55 4.420 3.3lU 1.605 4.159 3.122 0.565 1265. 0.961 633. 0.474 573. 0.429 564. 0.422 
0.520 4.430 3.329 1.570 4.171 3.124 o.b2 1285. 0.961 636. . 0.475 574. 0.429 564. 0.42d 
0,486 4.435 3.333 1.5J6 4.18 3.14 U.467 1 85 0.961 b3p. 0.477 575. 0.430 565. 0.422 
.O.451-... 4.435 -- 3.3J7 ... 1.501 ­ 4.191 3.158 0.4b 1255. 0.961 64C. 0.479 576. 0.431 566. 0,..3 































- 0.351 4.362 3.306 1.401 4.230 3.192 .352 1286. 0.962 649. 0.486 580. 0.434 568. 0.4e5 
0.32 4.36l 3.468 1.392 4.231 3.190 0.3.1 1286. 0.962 651. 0..87 581. 0.434 569. 0.425 
--. 0.337-----_3 3---3 40--- 1.387----4.233- - 3.191 0.338 128o. 0.962 6b4. 0.489 581. 0.435 569. 0.4e6 
0.233 4.327 3.,27 1.3d4 4.231 3.19. O.J35 1d6. 0.962 656. 0.490 582. 0.436 570. 0.440 
0.332 4.31o 3.260 1.382 " .22 3.191 0.333 1286. 0.962 6D8. 0.492 583. 0.436 570. 0.427 
0.329 4.304 3.2 4 1.379 '.. 28 3,196 0.J30 1287. 0.962 660. 0.49 . 584. 0.437 571. 0.47 
0.32. --.4.96 . 3.250 1.376 4.228 3.199 0.322 1287. 0.962 662. 0.495 585. 0.438 571. 0.427 
0.323 4.266 3.243 1.373 4.22! 3.196 0.3e4 1286. 0.9b2 664. 0.497 586. 0.438 572. 0.428 
-0.321----4217..-.-3.43---1.311 --­ 4.225 -. 3.196 .0.422 1286. 0.962 6o6. 0.498 587. 0.439 572. 0.440b 
0.319 4.267 3.232 1.3b9 4.22 3.198 0.320 1287. 0.962 668. 0.499 588. 0.440 573. 0.428 
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, 
9-,J0 CT NUMBER 
ARO, INC. 
VA353-21IA .. .... ....... 






. . . .. 
1 
--------tr --GROUP--. MOUL41. 139 MACH NO.7.92 PO(PbIA)148.6 TO(OEU R)1337. ALPHA-MODEL.3b.05 ALPHA-SECTOR-5.05 ALPHA-PREBENO30.00 ROLL-NODEL180.00 YAW0 
T-INF P-INF PU0 0-INF U-INF RHO-INF HU-INF RL/FT X Y X/L L 
-.......- (DE W). -(PSIA) 



















zp] PP! PPI/PUI ZF2 PP2 PPe/P01 ZIe TTe IT,/TO Twl TmI/TO TW2* TW2/TO Tw3 To:3/To 
.-- Uw ---­( SI) .. ... I ) - - {P A)...(IN) 40E6 R) 4DLG R) (DEG R) (DEG R) 
,,-.3l6 4.2b8 ---3,2e . 1.366 4.220 3.19Y U.317 1267, 0.962 670. 0,501 589. 0.440 573. 0,429 































0,305 -. 4.217--- 3.205 - 1.355 -.- 4.216-- 3.Ub 0.30 1287. 0.963 677. 0.506 592. 0.443 575. 0.430 
0.301 4.205 3.198 1.3s1 4.216 3.207 OJu0 1c87. 0.963 679. 0.508 593. 0.443 576. 0.430 
..--029b - 4.191 3.190 - 1.348 4.210 3.204 0.299 1t87. 0.963 6ba. 0.509 594. 0.444 576. 0.431 
O.29 4.IeO 3.104 1.345 4.13 3.20Y 0..90 1287. 0.963 682. 0.b10 595. 0.445 576. 0.431 
-­ 0.292 . .171 3.177 1.342 4.213 3.209 0.293 1288. 0.963 684. 0.512 595. 0.445 577. 0.4.2 
0.290 4.163 3.110 1.340 4.217 3.211 0.e91 1288. 0.963 686. 0.511 596. 0.446 577. 0.432 
0.6--- 4.153---3.tI ... 




















































































































































0.25O 4.032 3.071 1.300 4.225 3.218 0.L51 1289. 0.964 705. 0.527 606. 0.453 583. 0.436 
0.24 4..4020- _3.04 .­ 1.298 _.4.247 3.222 0.,!49 1288. 0.964 7U6. 0.526 607. 0.454 583. 0.436 































.0,b35 3.910 3.030 1.2o5 4.225 3.224 0.236 1288. 0.9b3 712. 0.533 610.- 0.456 585. 0.438 
0.232 3.961 3.045 1.6d2 4.223 3.225 0.233 1288. 0.963 713. 0.53. O1O. 0.457 586. 0.438 
0.230 ....3.948 _-_3.015 -­ 1.260 4.220 3.223 0.231 1288. 0.963 715. 0.535 611. 0.4S7 586. 0.43d 
0.226 3.9j3 3.003 1.2(6 4.223 3.d25 0.227 1288. 0.963 716. 0.536 612. 0.458 587. 0.439 






































- . 1. o3 
1.2 o 






















0.207 -- 3.8 7 2.9 1.257 4.21S 3.230 0.b0s 1287. 0.9b3 725, 0.543 617. 0.462 590. 0.441 
0.204 3.6J 2.9J9 I,4 4.212 3.22b 0*.05b 1286. 0.962 727. 0.543 618. 0.4b2 590. 0.44d 
:--0.201 3.619 L.926 1.251 4.210 3.226 0.2U 1267. 0.962 728. 0.544 618. 0.463 591. 0.442 
0.197 3.803 2.916 1.247 4.210 3.230 0.198 1287. 0.962 729. 0.b45 619. 0.463 591. 0.442 
-0.192-- 3.786---- .907- 1.2 4.210 J.23J 0.193 1286. 0.962 730. 0.546 620. 0.464 592, 0.443 
0,190 3.766 2.b90 1.240 4.213 3.233 0.191 1286. 0.962 732. 0.547 621. 0.464 592. 0.443 
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DATE = 9-20-73 
.--.PROJECT NUPBeR VA3b3-218A 
APO, INC. 
.- APNOLD-AIR -FORCE $TAT |ON,-TENN_ 
NASA/H1 OhO SHUTTLE TEST 
'-PAGE= 3 
.....e.......-GROUP .HODEL 	 MACH NO PG(PSIA) TO(UEb k) ALPHA-MOOEL ALPHA-SECIOR ALPHA-PREBEND POLL-MODEL YAW
 
41. 139 1.9 146.8 '1337. 35.05 -5,05 30.00 180.00 0
 
T-INF P-INF POI O-INF U-INF "- HHO-INF VU-INF RE/pT X ... ,' X/L L....
 
,.. .[DL(> H) . (PSIA) (P 	WA -(PbIA) (PT/SEC) (LuM/ T31 (LBM/ I-SLC) (FT-1) (IN) irN) (IN) 
98.7 0.01b0 1.3U3 0.7o4 3859. U,436L-03 Oo.b6£-05 0.662E 06 20.32 0.0 0.o)D 22.58
 
ZP PIPI Z2 PPe PP2/POI LT2 TT2/7O IWI/TO TW2/TO TW3/TO
il TT2 TwI TW2 Tw3 

,(IN)----(PSIA) .- .. IN) .... (PSIA| . -(]i (LEG 9) (DEG R) (DEG R; (DEG R) ,
 
,0.18, 3.7b2 2.87q 1,23b 4.216 3.23b 0.186 1286. 0.962 733. 0.548 621. 0.465 593. 0. 43
 
O.162 3.7id 2,bb6 1.232 4.220 3.23b 0.163 1 86. 0.962 734. 0,549 622. 0.465 593. 0.444
 
,-,0.179 3.7d4 - ,54.. . 24 3.236 06160 1285. 0.961 735. 0,550 623. 0.466 594. o.444
 
0.176 3.713 2.843 1.226 4.228 3t236 0.177 1486. 0.962 736. 0.551 623. 0.466 594. 0.444
 
.-0.174 .--3.7U4 -2.6J4 .- 124 4,231 3.2j8 0.175 1285, 0.Vol 737. 0.55e 624. 0.467 595. 0.445
 
0.170 3.,2 2.6.3 1.2dO 4.e34 J.438 0.111 1485, 0.961 739. 0,5152 625. 0.467 595,. 0.445
 
,-0.101 ----3.6dz. 2,814 1.21G~7 4. 39 3.240 O~ibd 128b5 0,961 740. 0.553 625. 0.468 595, 0.445
 
0.164 	 3.6t0 2.8u2 1.214 4.244 3.241 0.10b 1Z65. 0.961 741. 0.t554 626. 0.466 596. 0.446
 
6 ------... --- 1.211 3.240 O.Ib2 1a5. U.961 742. 0.555 627. 0.469 596. 0.446
3 	b5 2,791 ,..23 

0.159 3.641 2.778 1.2U9 4.247 3.2.1 0.lb 1295. 0.961 743. 0*S6 627. 0.469 597. 0.446
 
,0.15b - -. 2769 4.,50 3.244 1265, 744. 628. 597.
3°.6 _ -- I.,'Ub- -- 0.151 0.951 0.551 0.470 0.447 
0.15e 3.612 2.7s6 1.2u2, 4.251 3,L44 0.153 1 85. 0.961 745. 0.5 57 b29. 0.470 598. .4 
S0,149 3.594 .2.741 1,1919 4.255 3,445 0 lt0 1484. 0.961 746. 0.558 630. 0.471 598. 0.447 
0.146 3.577 2.746 1.196 4.2t54 3.244 0.141 1485. 0.961 747. 0.b59 b30. 0.471 599. 0.448
 
11--0,142 -3.5"9 2.712 IL92 ..256 3,2.4 0.143 1Z85. 0.961 746. 0.560 631. 0.472 599. 0° 48
 
D.139 3.539 2.697 1.189 4. 60 3.247 0.140 lab5. 0.961 74 . 0.561 631. 0.472 600. 0.449
 
,-.0.135-3.5I6 .,679 ---. 05... ,63 - 3,248 0.136 1484. 0.961 751, 0.561 632. 0.473 600. 0.449
 
0.131 3.409 2.6 9 1.181 4..63 3.249 0.132 | 84, 0.960 752, 0.562 633. 0.473 601. 0.449
 
- 3.4b9 ?,5.36 1.1,18 4.2b2 3,246 0.129 144. 0.960 7b3' 0.5"3 ,634. 0.474 601. 0.450
"0.146 

0.124 3.448 .1 1.174 4,268 31253j 0oI 3 i 04 0.960 754. 0.564 634. 0.474 6o2. 0.450
 
0i0 3.3v5 2,m68 1.170 4 .,69 3.234 0.1el 1284. 0. 60 755. 0.564 635. 0.475 602. 0.451
 
0.117 	 3.3b0 2.50| 1.161 4o2bB 3.2t53 O.lLb 1 8uo 0. 60 7b6, 0.505 635. 0.475 t,03. 0.451
 
1..258 7b7. 604.
'--0.ll1 ... 3.316 ...°164 4,267 312b2 0.115 IZ67. 0.959 D.566 636. 0.476 0o. 52
 
D.110 3.e?5 2,496 1.160 4.210 3.2b4 0.111 1282. 0°959 158. 0.567 637. 0.476 605. 0.452
 
0.10b 3.226 -2.459 I.lb(, 4.269 3, 5 0,107 1 SZ. 0.958 759. 0.567 637. 0.477 606. 0.4b3
 
0.103 3.180 2.423 	 I,153 4.273 3,256 10oIU4 1 60. 0.957 760. 0.568 635. 0.477 607. 0.454
 
...- 3.127 2.,1d3 1.151 3.2 5 0.lu 1479. 761.o 0b59 638. 60.,
0.101 4.271 	 0.956 0.478 0.454
 
0.097 3.009 2.3J9 J.147 4.269 J.254 0.Oqd |eto, 0.955 7bl. 0.570 639. 0.478 609. U.455
 
, 0.044- -- 3.007 . °92 --. 1 4,274 3- b7 1414. 7oZ. 640. 0.479 610. 0.4b6
,44 - U'U9 0.953 0.570 
0 "1 2.q4 2,e4e 1.141 4.276 3,21z' 0,Uq 1 10. 0.950 763. 0.b71 640., 0.479 611. 0.457 
.' 08B 2.68 2.187 1,138 4.274 3.259 0UU8 lZ66. 0.947 764. 0.572 641. 0.479 612. 0.458 
0.085 2.790 4.1de 1.145 4,27. 3.2bo 0.U66 1261. 0.943 765. 0.57,? 642. 0.480 613. 0.458
 
0.0tt3 2.714 >.o7o 1.1 33 4.274 3.260 0.064 1 56. 0.939 766. 0.573 642. 0.481 613. 0.459
 
0.079 2.633 2.U08 1.119 4.27J 3. 59 0.90% 1249. 0.934 767. 0.b74 643. 0.481 614. 0.4b9 
-0.071--- 2.b46 . 942- 1.127 4.276 -3.261 0.078 1241. 0.928 768. 0.574 644. 0.481 615. 0.460 
0.014 2.45-1 1.871 	 1.124 4.27b 3.263 0.0/5 IC31. 0.921 769. 0.57b 644. 0.482 616. 0.461
 
0.071 2.3n5 1.197 	 1.121 4.,69 .3.2'jB 0.UN i2d0, 0013 77o. 0.57b 645. 0.482 o16. 0.461
 
0.068 2, D3 1.120 |118 4. 73 3.2b3 0°569 1 06. (;.902 771. 0.S7. 646. 0.,83 617. 0.4b
 
---0,064 ....2.1 6 1.639 1.114 4.27b 3.2bb 0,gbb 1190. 0°890 171. 0.577 646. 0.483 618. 0.46,>
 
0.061 2.037 1.556 1.111 4.275 3.265 0.062 1175. 06b79 712. 0.576 647. 0.484 619. 0.4b3 
-- 0o0S3- 1 .934 -- 1 .76 1 . 1I08 -...o275 -J.265 0,059 1157. 0.866 773. 0.578 647, 0.484 619. 0.463 
0.056 1.8,!6 1.395 	 1.106 4.274 3.264 o.gbi 1138. 0.851 t74. 0*579 648. 0.485 620. 0. 44
 
..... 	 .108 
DATE. = 9-eO-73 
00 
PWOuLCT NUMBER VA33-218A . 
ARC. INC. 
-AHNOLO AIR F0CE STATION, TENN.. 











































(L.r/FT-S&C) ' (FT-1) 





























.0052 -- 1.102 4.272 
0.050 1.642 1.e56 1.100 4.275 
....0107 ..557 -. 1.191 .-. 1.097 - 4.272 
0.043 1.47l 1.17 1.093 4.275 
S-0.040 -­ 1.39---.1.064--.1.090 --. 4.e7b 
0.037 1.311 1'002 1.087 4.273 
0,033 .-. 1.438 - 0.946 - 1.083 4.77 
0.030 1.166 0. 91 1.080 4.277 
.-­0.027--1.097 .. 0.839, - 1.077 - 4.276 
0.v23 1.035 0.791 1.013 4.277 
,000-- 0.99 -- 0.749--.070 .­ 4.283. 
0.019 0.92. 0.706 1.069 4.2d5 
.0.01$ - 0.876,, 0.610 .­, 1.Oc5 . 4.287. 
0.012 0;832 0.636 1.062 4.267 
0.010 0.793 0.606 1.0o0 4.289 
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DATE = 9"20"73 
-PROJECT NUMBLR - VA35)3-2ldA--
ARO. INC. 
----ANNOLD AIR FUACE STAT ION, TLNN. .. .. 
NASA/RI OH9 SHUTTLt. TEST 
-PAGE.-= I ... 
• -......GROUP - MOVEL. MACH NO -POWPSIA) 70OWEG k) ALPHA-MODEL ALPhA-5ECTOR ALPHA-PNEBEND POLL-MODEL yAU 
42, .139 7.92 149.5 1336. 34.99 -4.99 30.00 180.00 0 
Y-INF P-INF POI O-INF U-INF RHU-INF MU-INF PE/FT x Y X/L L
 
.... DEG R) (PSIA) (PSIA) (PSIA) (FT/SEC) (LBS/FT3} LSM/FT-5EC) (FT-i) 41N) (IN) (IN)
 
98.6 0.0164 1.328 0.718 3857. 0.447L-03 0,2555"05 0.675E 06 18,05 0.0 0,80 22.58
 
ZP1 PPI PPI/pol ZP2 VP2 PP2/POl V2g I72 IT2/T0 Twl Twl/TO Tw2 TW2/TO TW3 Tw3/TO
 
_ - - 41AI--(N) -JPS.... (SI A) --- (IN) (DEG 14) (DEG R) (DEG RI (DEG R) 
.... .2.43? 1.179 0.888 IJU3 1281. 0.959 523. 0.391 518, 0.368 534. 0.400 
2.432 1., 79 0,d55 IoJb3 1282. 0.959 5 6. 0.394 520. 0.359 535. U.400 
S1.378 .4.IJ6 3.106 2.428 1.161 O~ad7 1.319 1281. 0.959 55 5. 0.416 533. 0, 99 54Q. 0.404 
1.348 4.14U 3.111 2.3413 1.162 .0.8 1.349 1251. 0. 159 550. 0.418 534. 0.400 b40. 0.405 
----. 314 - 4.139 --.-J.112- Z.3b4--- 1.182-- 0.889 I.315 1281. 0.9 . 561. 0.42U 535, 0.401 541. 0.40b 
1.281 4.141 3.114 2.331 1.181 0,088 1. 82 1ial, 0. 58 565. 0.423 537. 0.402 544, 0.40!5 
," 1.24d .. 4.143 -3.115 -2,298 1.180 U.887 1.e49 1281. 0.9159 568. 0.425 538. 0.403 543. 0.40b 
1.214 ..14b 3.119 2.254 Ii180 0.588 1.215 1261. 0,959 571, 0.427 539. 0.403 544. 0.407 
--1,du 4.146 3.119 . 230 1.17d u.887 I.ldl 1281. 0.959 574. 0.429 540. 0.404 545. 0.408 
1.143 4.l53 3.147 2.193 1.)Z9 0.88b 1.144 1261. 0,959 577. 0.432 541. 0.405 546. 0.409 
",-- .1 -,08-- 15 - ,5 - 1.118 -- .887 -I.LO9 1281, 0.959 580. 0.434 542. 0,406 . . 547. 0.410 
1.07- , 4.172 3,1 4 2.12. 1.179 0,8d8 i,075 1281. 0.959 503. 0.436 544, 0.4U7 546. 0.410 
1.i040 4.175 3.115 2.090 1.175 O*8db i*U41 1281. 0.959 !5d6. O. 36 545. 0.408 549. U.411 
1.OUb 4.177 3.1 9 2.056 1.178 0.8du 1.001 1281. 0,959 5dg, 0.441 546. 0.409 550. 0.411 
-.0.972 4.174 3.147 2.0e2 1.175 0.886 0.973 1281. 0*95b9 591. 0.443 547. 0.409 '55U. 0.412 
0,937 4.173 3,I51 1.907 1.175 U.807 0.938 1281. 0.,959 594. 0.445 548. 0.410 551. 0.412 
-0.902 -.4.176 -­3.l53 ---1.9b2 - 1.176- U .888 0.Y03 1281. 0. 59 597. 0, 47 549. 0.411 552. 0.413 
0.667 4.182 3*ib0 1.917 1.116 U.868 0,d68 1281. 0.959 600. 0.449 550. 0.412 554. 0.413 
003e 4.187 3.163 1.66e 1.1%, 0.886 0, 33 1260. 0.956 602. 0.451 552. 0.413 553. 0.414 
0.71;7 4.197 3.11b 1.847 1*175 0.dd9 0.796 1251* 0.958 605. 0.453 553. 0.414 553. 0.414 
0.7o3 4*ell 3.1bb 1.613 1.174 u.888 0.164 1280. 0*955 bud. 0.-55 554. 0.415 553. 0.41. 
0.146 4.,28 3.199 1.71t, 1.174 0,888 0.1 7 1281. U,9158 610. 0.4b7 555. 0.415 553. 0.414 
--0,93 .*2.6 ... a.k14 1.14~3 1.17. 0.8d9 .0b94 180. 0.S58 613. 0.459 556. 0.416 553. 0.414 
0°058 4*kbl 3.228 1.7U8 1.173 0.885 0*b59 1480, 0.958 615. 0.461 557. 0.417 b53. 0.W4 
• .b24 4.27b 3.241 1.674 1.171 0.88U 0.b 5 1280. 0.958 618. 0.462 558. 0.418 b53. 0.414 
0.588 4,e9l 3°e 7 i*63b 1.172 0.889 0.589 1480. 0.958 620. 0.464 559. 0.418 553. 0.414 
0.5!53 4.3U9 3.271 1.603 1. 178 0.894 0.b54 1260. 0.95)8 .623. 0.466 560. 0.419 554. 0.415 
0.518 4,3 6 3.290 l~bba 1.253 0*95e o,519 1260. 0.558 025*. 0.468 561. 0.420 555. 0.415 
,0.4 83--- 4.3 9 . 306 -- .|.53 _.. d a 1.I38b 0, b4 -1 79, 01958 627. 0.47o 56h. 0.421 555. a.416 
0.44o 4.311 3.34'7 i.49b 3.eV 2.450 0.449 i 79. 0.958 630. 0.471 563. 0.421 555. 0.416 
•0,414 4.3Y9 -3.348 1.4b4 .,I13 3.130 0.415 lebO, 0.9"8 632. 0.473 ' 564. 0.422 556. 0.41b 
0,382 4.430 3-374 1.432 4.101 3.123 0ts3 1260. U.958 634. 0.475 565. 0.423 557, 0.417 
•0.373 4.449 3.3d9 1.443 4.105 3.126 0.j1. 1280. 0,958 636. 0.476 566. 0.4e3 558. 0.417 
0.36b 4.459 3.395 1.416 4.10b " 3.leb 0.351 I4H0, 0.958 639. 0.478 561. 0.424 558. 0.416 
-- .,30-- 4.463- 3,397--.. 4.I13 .... 4.107 --- 3.126 O.Jb4 1251. 02959 641. 0.480 568. 0.425 b59. 0.418 
0.359 4.468 3.401 1.409 4.110 3.12d U.3bO 1 80. 0.958 643. 0.461 569. 0.426 559. 0,419 
0.356 4,.10 3.402 1.406 4.109 3.127 0,3br 1481. 0.959 6.5. 0.483 570. 0.426 560. 0.419 
0.353 4,.05 3,4U2 1.403 4.11b J.126 0, 54 12b!, 0.959 6.7. 0.464 570. 0.427 56l. 0.4e0 
0*35l 4 .477 3.403 1.401 4.11d 3.130 O.J52 1281. 0.959 649. O. bb 571. 0.428 561. 0,4z0 
0.349 '4.478 3.401 1.399 4.114 3.125 0.350 1281. 0.959 6 1, 0.487 572. 0.428 562. 0,4e0 
-­03 --.7 -3 2--,9--4.117 -.3.127 -0.347 1 81, 0.959 6b3. 0.489 S73. 0.429 562. 0.421 











NASA/RI 0H9 SHUTTLE TEST

,.-PAGE- 2 . . .. . . .. 
. GROUP - MODEL -MACH NO. PO(PSIA) TO [DEG R) ALPHA-MODEL ALPhA-SECTOR ALPHA-PREBEND POLL-MOOEL YAW 
42. 139 (.92 148.4 1336. 35.01 -5.01 30.00 180.00 0 
T-INF P-INF P01 Q-1NF U-IhF Hho-INF PU-INF AE/FT A Y X/L L 
-- ------(PSIA)._...PSIA) .CP$1A) - £FT/SEC) (L8M/FT3) dLBM/FT-SEC) .(FT-i) (IN) UIN) (IN)... 
98.6 0.0162 1.317 0.712 3857. 0.444E-03 0.255E-05 0.670E 06 18.06 0.0 0.80 22.58 
---



















0.340 . 4,482 -- 3.402 - 1.390 4.118 3.126 0.341 1281. 0.959 657. 0.492 575. 0.431 563. 0.422 
0.337 4.480 3.450 1.387 4.117 3.125 0.j3d 1281. 0.959 659. 0.493 576. 0.431 564. 0.422 






























0.324 4.472 3.392 1.374 4.122 3.127 0.325 1282. 0.959 667. 0.499 57;. 0.434 566. 0.423 
,-0.3 .. 4.465 3.3b9 1.371 4.119 3.127 U.422 1282. 0.959 668. 0.500 581. 0.435 566. 0.424 
0.318 4.465 3.389 1.3b8 4.122 3.129 0.J19 1c82. 0.959 670. 0.502 581. 0.435 567. 0.4d4 
-0.314 -- 4.43 . 3.3b6 1.364 4.123 3.1 1 0.315 1282. 0.959 672. 0.503 582. 0.436 567. 0.424 
0.312 4.458 3.356 1.352 4.120 3.I49 0.J1J 1282. 0.960 674. 0.504 583. 0.436 508. 0.425 
--'0.30 -4451 .... 301-- 1.358 -. 4,120.-..1o9 - -0.J09 12 i. 0.95 615. 0.506 584. 0.437 568, 0.4db 
0.305 4.4. 3.375 1.355 4.121 3.130 UJO3 1d3 . 0.960 677. 0.507 585. 0.438 569. 0.426 
-- 0.302 4.442 3.472. .1.352 4.118 3.1e6 0.303 1 82. 0.960 679. 0.508 585. 0.438 569. 0.426 
0.299 4.435 3.369 1.349 4.11b 3.1db 0.300 1282. 0.960 681. 0.509 586. 0.439 570. 0.426 
l--0.296 - .. 4'29 3.364 ...1.346 4.118 .3.128 0.297 I82. 0.960 682. 0.511 587. 0.439 570. 0.427 
0.Z93 4.41 3.35d 1.343 4.115 3.126 0.,94 1283. 0.960 6b4. 0.512 588. 0,440 570. 0.4!7 
0.290 .- 4.416 ­



























0.235 4..01 3.348 1.335 4.J14 3.1,9 0.48o 1283. 0.960 689. 0.515. 591. 0.442 672. 0.426 
0.22 4.355 3.343 1.332 4.115 3.139 0.d63 1283. U.960 690. 0.5-17 591. 0.443 572. 0.428 
- 0,279 4.388 3.337 . 1.329 4o111 3.127 0.28 1283. 0.960 692. 0.518 592. 0.443 573. 0.429 
0.277 4.382 3.335 1.327 4.112 3.13U 0°.76 1283. 0,960 693. 0.519 593. 0.444 573. 0.429 
-­ 0.274--.. 
0.270 
4.377.--- 3.3d 9 -... 4 























- 0.267 4.33 3.316 1.317 4.118 3.13U 0.486 1 83. 0.961 698. 0.522 595. 0.446 575. 0.430 
0.264 4.355 3.410 1.J4 4.118 3.13U 0.265 1283o 0.960 699. 0.523 596. 0.446 575. 0.431 































0.251 4.3e2 3.e3 I.3uI 4.124 3.122 0.252 1 84. 0.961 705. 0.528 599. 0.448 577. 0..32 
0.048 4.312 3.213 1.298 4.123 J.130 0.249 1c84. 0.961 . 706. 0.529 600. 0.449 578. 0.432 
'0.245 4.3uJ 3.269 1.95 4.122 3.131 0.21b 12846 0.61 708. 0.530 601. 0.450 578. 0.433 
0.241 4.2 . 3.2b2 1.291 4.121 J.135 9.44 1284. 0.961 709. 0.531 601. 0.450 579. 0.433 
0.238 4.2d6 3.2bb 1.20 4.129 3.136 0.,39 1284. 0.961 711. 0.532 . 602. 0.451 579. 0.434 
- 0.235--4.21o--348 - 1485 4.127 3.135 0.236 1284, 0.901 712. 0.533 603. 0.451 560. 0.34 
0.232 4.2t4 3.2j9 I.el2 4.127 3.Ij5 0.233 145. 0.962 713. 0.534 604. 0.452 580. 0,434 
0.130 4.e 4 3.J1 I1.20 4.12b 3.134 0. J3 . 1285. 0.962 714. 0.535 604. 0.452 581. 0.*i3 
0.226 4.243 3.2e3 1.76 '.1I3 3.132 0.d27 1285. 0.962 716. 0.536 605. 0.453 581. 0.435 




























0.216 4.207 3.196 1.266 4.129 3.136 0.217 1285. 0.962 721. 0.540 608. 0.455 583. 0.436 
iii1
 
DATE = 9-20-73 
-- PROJECT hUNBER VA3b3-218A 
ARO. INC. 
,-ARNOLD AIR FORCE -STATION-TEN.--- .... -
NASA/RI OH9 SHUTTLE TEST 
,--PAGE = 3 -
GROUP -...........MODEL .--MACH NO - PO(PSIA.-. TOtDEG a) ALPHA-MODEL ALPhA-SECTOR ALPHA-PRE8ENO ROLL-MODEL YAW
. 
42. 13j 7.92 148.3 1336. 35.01 -5.01 30.00 180.00 0
 
TINF P-INF P01 Q-INF U-INF hU01NF VU-INF RE/FT X Y X/L L
 
----- (CEG R) . (PSIA) - .IPSIA) -(PSI) - (FT/SEEC) (LtM/FT3) (LBM/FT-SEC) (FT-I) (IN) (IN) (IN)
 
98.6 0.0162 1.317 0.712 3d57. 0.443E-03 0.255E-05 0.670L 06 18.06 0.0 0.80 22.56 
2" .P1 PPI 'Pl/Pli ZP2 PP2 Pp2/POI 22 7T2 1T2/TO Twi TwI/TO TW2 TWa/TO TW3 TW3/TO 
-- .. tOEG A) (DEG RI,--PSIA). - ( ) -... 1..-(IN) 	 - (DEG R) (DEG R) 
0.213 4.199 -3.19u - 1.2b3 - 4.130 3.137 0.214 1285, 0.962 	 722. 0.541 609, 0.456 584. 0.437 
0.210 	 4.190 3.161 1.260 4.132 3.136 0o.11 1285. 0.,62 723. 0.541 610. 0.456 584. 0.437 
.207 -.-4.178 .. 3.174 ... 1.257. 4.134 3.140 0.208 1285. 0.962 725. 0.542 610. 0.45? 585. 0.438 
0.20. 4,167 3.165 1.254 4.131 3.138 0.205 1285. 0.962 726. 0,543 611. 0.457 585. 0.438 
.-. 20---4.158---3.156---.25---.432- 3.136-.. 03 - 1286. 0.962 727. 0.544 612. 0.458 - 585. 0.438 
0.199 4.147 3.100 1.2.9 4.135 3.141 0.du0 1206. 0.$62 728. 0.545 612. 0.458 586. 0.439 
0.19k 4.138 3.143 1.244 4.133 3.139 o.1s7 1280o. 0.963 729. 0.346 613. 0,459 586. 0.439 
587. o.-390.193 4.127 3.135 1.243 4.135 3.141 0.194 1286. 0.62 	 731. 0.547 614. 0.459 
0.190 4.114 3.IeI5 .1.240 4.133 . 3.139 0.191 1286. 0o962 732. 0.548 615. 0.460 587. 0.440 
0.168- 4.103 3.117 1.238 4.133 3.139 128b. 0.963 733.0o169 0o.49 615. 0.460 588. 0.440 
-- 0.185 -4.091 -- 3.1U--1.235--- 4 .131 .... 138 0.166 1287. 0.963 734. 0o.549 616. 0.461 588. 0.440 
0.182 4.079 3.098 1.232 4.130 3.331 0.113 1286. 0.963 	 735. 0.550 617. 0.462 589. 0.441
 
- 0.4410.178 4.064 I - 3.087 - 1.228 - 4.134 j.14U 0.179 1286. 0.963 	 736. 0.b51 617. 0.462 589. 
1.225 4.128 3.135 0.176 1286. 0.562 737, 0.552 618. 0.463 590. 0.441 
. 0.172 -4 4.037 3.06 - 1.222 4.130 3.139 0.113 1287. 0.963 739. 0.553 61q. 




0.170 4.0a2 3.055 1.220 4.129 3.137 0.171 1267. 0.963 740. 0.554 619. 0.464 591. 0.44d 
--0.6 .-- 4.612--3.049 -- 1.,a16. .- 4.130 - 3.139 -0.167 11i87. 0.963 741.. 0.554 620. 0.464 - 591. U.442 
0.164 3.97 3.036 1.214 4.130 3.137 0.1bb 1286. U.963 742. 0.555 621. 0.465 591. 0.443 
- 0.160 3.985 3.0e7 1.210 4.128 3.135 0.161 1287. 0.963 743. 0.556 621. 0.465 594. 0.443 
0.157 3.;71 3.018 1.207 4.128 3.138 0.158 1287. 0.963 744. 0.557 622. 0.466 592. 0.443 
-- 0.154 -- 3.9=5 o.006 1.2u4 - 4.127 3.137 0.155 1287. 0.963 745. 0.558 623. 0.466 593. 0.444 
0.151 3.938 2.995 1.201 4.126 3.138 0.152 1267. 0.963 	 746. 0.558 624. 0.467 593. 0.444 
0.467 594. 0.4.4
0.148 -- 3.919--- 2.961 - 1.198 -.- 4.124 -- 3.131 - 0.149 1287. 0.963 	 747. 0.559 624. 
2.971 1.194 4.127 3.139 0.145 1,87. 0.64 74e. O.b6U 	 625. 0.468 594. 0.4450.14. 3.90b 

* 0.1-1 3.891 2. "9 1.191 4.126 3.138 0.14d 1288. 0.9b4 74;. 0.561 625. 0.468 595. 0.445 
0.136 3.072 2.947 1.168 4.125 3.140 0.139 1208. 0.9b4 750. 0.561 626. 0.469 595. 0.446 
- 0.134 3.652 2.930 3.384 - 4.126 3.138 0.135 128b. 0.964 751. 0.562 627. 0.469 596. 0.44b
 
0.131 3.631 2.916 1.181 .. 130 3.143 0.132 le8S. 0.964 752. 0.563 628. 0.470 596. 0.44b 
---0.128 -- 3.d11 -- 2.902-- 1.178 4.126. .. 3.142 0.129 1 88. 0.9b4 753. 0.564 628. 0.470 597. 0.447
 
0.1 	8 3.790 2.b84 1.175 4.12b 3.140 0.10 1288. 0.964 754. 0.564 629. 0.471 597. 0.44?
 
75, 590. 0.447
0.12? 3.710 2.171 1.112 4.1 6 3.142 0.12 1228. 0.964 0.565 629. 0.471 

0.119 3.744 2.857 1.169 4.127 3.145 0.120 188. 0.964 756. 0.566 630. 0.472 598. 0.448 
- 0.11b .,-. 7e6 2.b38 - 1.106 4.128 31144 0.117 1268. 0.964 757. 0.567 631. 0.472 599. 0.448 
0.113 3.70e ?.819 1.163 4.128 3.144 0.114 1288. 0.964 758. 0.567 631. 0.473 599. 0.449 
-- 0.110 -- 3.616 --- 2.0l.--1.100 .... 4.128- - 3.146 0.111 1289. 0.964 7b. 0.568 632. 0.473 600. 0.449
 
O.Sb9 632. 0.473 600. 0.449 
..-0.103 - 3.614 2.754 1.153 4.131 3.148 0.104 1288. 0.964 
0.107 3.64b5 2.776 1-.157 4.126 3.145 0.10$ 12139 0.964 	 760. 
761. 0.569 633. 0.474 601. 0.450
 




-- 0.098 3.542 2.*701 1.148 4.130 3.10 0.099 1288. 0.964 762. 0.571 635. 
4.133 3.152 0.096 189. U.964 763. 0.571 635. 0.475 	 603. 0.452




-0.091----3.460--e.640-- .141-..... 4.131--,3.1S3 - 0.092 1288. 0.964 76.. 0.572 636. 0.476 
0.476 605. 0.453




OATL = 9-20-13 
-- PROJECT NUWU4R VA353-210A 
old CD ARO, IC. 
-ARNOLD AIR FORCE-STATION. -TENN.-.-. 
NASA/RI
-PAGE = 4 










































ZpI PPI PPII/01 ZP22 PP? PP2/POI 2T2 IT2 TT2/TO TmI TWII/TO TWZ TW2/1O TW3 TW3/TO 
-- --P-.41..I--­ (PSIA). - IN) (EG A) (081 M) (DEG R) DEG R) 
0.086 -- 3.354 - 2.558 1.136 4.133 3.152 0.067 1286. 0.563 766. 0.73 637. 0.477 605. 0.453 
0.083 3.293 2.513 1.133 4.132 3.153 0.U84 1885. 0.962 767. 0.b74 638. 0.477 606. 0.45b4 
. 0.079 ... 3.228 - - 2.4b4-.1.129 4.133 3.154 0.u0 1283. 0.S60 76e. 0.575 63. 0.478 607. 0.454 
0.076 3.155 2.40$ 1.126 4.132 3.153 0.077 1280. 0.958 769. 0.575 639. 0.478 607. 0.455 
0.0 73---3.062 -- 2.338 -­ L.123 - 4.132 3.156 0.04 1275. 0.954 770. 0.576 639. 0.479 608. 0.455 
0.070 2.9b3 2.2v3 1.1 0 4.13n 3.15$ C.01 1469. 0.550 770. 0.577 640. 0.479 609. 0.456 
-0.066 .- 2.s50 - 2.17e 1.116 4.13b 3.161 0.067 1260. 0.543 771. 0.577 641. 0.479 609. 0.456 
G. 3 2.1 9 2.085 1.113 .. 135 3.160 0.U04 1249. u.935 772. 0.57d 641. 0.480 610. 0..57 
0.050 -.- 2.593 1.91 1I.08. 4.137 3.161 0.059 1235. 0. 24 773. 0.578 642. 0.480 611. 0.45 
0.054 2.443 1.d67 1.104 4.137 3.161 0.055 1214. 0.509 774. 0.,75 . 643. 0.481 612. 0.458 
0.050-- .283 .-- 1.74 - 1.100 4-.136 . 3.161 0.051 1191.. 0.891 775. 0.580 643. 0.481 613. 0.459 
0.046 2.115 1.616 1.096 4.136 3.161 0.U47 1163. 0.870 775. 0.580 644. 0.482 614. 0.460 
-0.042-. 1.940 -... 1.464 -1.092 4.138 3.164 0.043 1131. 0.446 776. 0.581 644. 0.482 615. 0.461 
0.038 1.773 1.Jb5 1.088 4.139 3.163 0.039 1099. 0.23 777. 0.581 64S. 0.4b3 616'. 0.4b1 
0.032 1.613 1.233 - 1.082 4.147 3.169 0.033 1057. 0.791 778. 0.562 64 . 0.483 617. 0.,b2 
0.028 1.411 1.123 l.u4 4.150 3.1t7 0.02 1018. 0.162 775. 0.583 646. 0,483 618. 0.463 
-- 0.024- - 1.046.- 1.074.- 4.156 . .3.IZO 0.02b 575, 0.130 779. 0.583 646. 0.464 61S. 0.464 
0.019 1.2J2 0.9J9 1.0t9 4.160 3.171 0.02U 532. 0.698 780. 0.684 647. 0.484 620. 0.qb4 
,.*.0.01S .. 1.135 - 0.864 --. 1.065 4.162 3.170 0.U16 88. 0.664 781. 0.588 648. 0.485 621. 0.465 
0.01.0 1.052 0.800 1.000 4.167 3.169 0.011 E14. 0.609 782. 0.585 646. 0.485 622. 0.466 
0.008..- 0.981.-. 0.745 - 1.058 4.168 3.168 .U09 774. 0.b79 782. 0.586 649. 0,486 623. 0.466 
























DATE = 9-20-73 
.- PRoJECT NUPbEH VA353-AlA. 
ARU, INC. -4., 
-AhOLD AIR FORCE STAJION, TENN,--
KASA/R1 OhS SHUTTLE'lES7 
PA1E-a I " 
............... 
GROUP .. NODEI tACH NO PO(PSIA) XO(DEk, R) ALPHA-NCDEL ALPhA-SECTOR ALPHA'PREAEND ROLL-MODEL YAW 
43. 139 7.92 150.6 1334. 44.9a 5.02 30.00 180.00 0
 
- - , __ , - -- __ 4 . _ - -1.J 4 -, 
T-INF P-INF pOi O-INF U-INF RHO-INF WLrINF 9E/FT X Y X/L L
 
r ---. ...(DEG R)- (PSIA) (PSIA).. (PSIA) (FT/EEC) (LbM/FT3) (Le8/FT-SEC) (FT-I) (IN) (IN) (IN)

58.5 0.0165 1.338 0.723 3854. 0.451E-03 0.255E-05 0.682E 06 22.58 0.0 1.00 22.58
 
PP ZP2 
---- . ) -- (PSIA)--- - -.. (Il) (UEG P) (DEG R) (DEG R) (DEG'R) 
ZPI P FF1/Pu PP2 pPe/POI ZT2 77d 1Td/10 Tw1 TW1/TO TW2 TW2/TO TW3 TW3/1 
- 2.348 1.217 0.910 1."9 1261. 0.945 52a. 0.395 526. 0.395 541. 0.4 6
1.298 4.7b3 3.569 2.348 1.216 0.911 1.299 1261. 0.945 549. 0.412 535. 0.401 545. 0.408­
1.265 -- 4.7b0. 3.568 2.315 1.214 0.910 1.266 1260. 0.945 552. 0.414 537. 0.402 545. 0.409
 
1.230 4.754 3.565 2.260 1.214 0.911 1.31 1261. 0.945 554. 0.415 537. 0.403 545. 0.409 
-- 1.195---4.71. 3.558-----2.25. 1.25--.-.gl2-- 1.196 - 1261.-- 0.945 557. 0.417 530. 0.403 .. 546. 0.409
1.161 4.7e2 3.544 2.211 1.414 0.911 1.162 1260. 0.945 559, 0.419 539. 0.404 546. 0.409
 
.--- 1.126 . .700 -.. 3.527 2.176 1.213 U.910 1.127 1 60. 0.944 562. 0.421 540. 0.405 
 546.- 0.410
1.091 4.616 3.509 2.141 1.14 0.911 I.u09 1260. 
 0.945 564. 0.423 541. 0.405 547. 0.410
 
.41.054 - 3.4852. 2.104 1.213 0.910 1.055 1260. 0.944 566. 0.425642 
 541. 0.406 547o 0.410
 
1.018 4.609 3.459 e.668 1.,13 0.910 1.019 1259. 0.944 569. 0.420 543. 0.407 547. 0,410 
,--- ,9a.--.4.5---3.436---.2.0J4--- 1.c16 -0.914 U.985 1c59. . 0.944 - 571. 0.428 5.3, 0.407 548. 0.411 
0.951 4.553 3.,15 2.001 1.17 0.913 0.52 1259. 0.944 574. 0.430 544. 0.408 54b. 0.4110.915 -4.521 - 3.388 1.965 1.217 0.912 
 0.916 1259. 0.944 576. 0.432 545. 0,409 548. 0.411
 
0.881 4.4d6 3.3b4 1.931 1.230 0.523 0.b82 1459. 0.944 570. 0,433 546. 0.409 549. 0.411 
- 0.b46 4.449 -- 3.336 - 1.896 1.405 1.053 0.847 1258. 0.943 580. 0.435 546. 0.410 549. 0.412
0.810 4.412 3.309 1.80 2.709 2.03c 0.811 1258. 0.943 §83. 0.43? 547. 0.410 549. 0.412 
0,775--- 4.377---3.283--- ..25 .4533-- 0.776 0.9434- 3.499 I58. 585. 0.439 548. 0.411 550. 0.,12
0.739 4.34b 3.oO 1.759 4.61b5 3.41 0.140 1258. 0.943 587. 0.440 549. 0.411 550. 0.4120.704 - 4.318 2.236 1.754 4.651 3.4b6 0.105 1258. 0.943 589. 0.442 550. 0.412 550. 0.4120.666 4.20 3.dI7 1.710 4.t97 3.5 2 0.667 1258. 0.943 592. 
 0.444 550. 0.413 551. 0.413
 
. - 0,633.. 4.2 8 3.93 _- 1.6M3 4.737 . 3.552 0.634 1258. 0.943 594. 0.445 551. 0.413 551. 0.413
 
0.597 4.213 3.160 1.647 4.780 3.585 0.598 1258. 0.943 596, 0.447 552. 0,414 551. 0.413 
.-- 05 ..-.. 4.156.-..2. 115--- 1.612.-. 4.16 .- 3.609 - 0.563 1258. 0.943 590. 0.448 553. 0.414 552. 0,4130.523 4.003 3.0o2 1.573 4.e53 3.640 0.824 1258. 
 0.943 600. 0.450 553. 0.415 552. 0.414
 
0.487 - 3.995 - 2.994 - 1537 4.e74 3.653 0.488 1c59. 0.944 602. 0.451 554. 0.415 552. 0,414
0.452 3.903 2.927 1.502 4.881 3.661 0.453 1259. 0.944 604. 0.453 555. 0.416 553. 0.414
 
-2.56
0.420 3.809 . 1.470 4.8d5 3.664 0.421 
 1260. 0.944 606. 0.454 556. 0.417 553. '0.415
 
0.3db 3.714 2.783 1.435 4.87? 3.685 0.3db 1261. 0.945 608. 0.456 556. 0.417 553. 0.415
 
D.-0.349.--3.615 2.711- --- 1.3;9 4.869:. 3.652 0.350 1261. 0.945
- 610. 0.457 557. 0.418 554. 0.415 
0.314 3.514 2.635 1.3b4 4.b t 4.643 O.J1 I 62 . 0.946 612. 0.459 558. 0.418 554. 0.415 
-.--0285 . 3.4Ue . 2,5!4 .. 1,335 4.846 3.634 0.28t 1,63. 0.947 614. 0.460 559, 0.419 554. 0.4160.276 3.318 2.490 1.326 4.8e40 3.633 0.277 1264. 0.947 61e 0.462 
 559. 0.419 555. 0.416
0.267 3.k49 '2.440 1.317 4.837 3.b38 0.4b6 1265. 0.948 610. 
 0.463 560. 0.420 b55. 0.416
 
0.259 3.189 2.95 1.3u9 4.828 3.626 0.260 1265. 0.9.8 620. 0.455 0.420 ­560. 555. 0.4,b

-- 0.255----3.12---2361.- -1.305 ..... u426 -.-- 63? 0.45b 1265. 
 0.949 622. 0.466 561. 0.421 556. O.41
 
0.52 3.10d 2.33t 1.302 4.U24 3.625 0.4b3 1266. 0.949 623. 0.467 564. 0.421 556. 0.417 
- 0.,49 3.0O 2.315 1.2L - 4.b24 3.655 0.25u0 165. 0.949 625. 0.469 563. 0.422 556. 0.17 
0.246 3.055 2.e97 1.296 4.822 3.626 - 0.2.7 1265. 0.948 60.7 0.470 563. 0.422 557. 0.4170.242 - 3.032 2.280 1.292 4.815 3.621 0.443 1266. 0.949 629. 0.471 564. 0.423 557. 0.417 
0.239 3.008 2.264 1.289 4.816 3.624 0.,40 1266. 0.949 631. 0.473 564. 0.423 557. 0.416
 




0.234 2.965 2.231 1.264 4.813 3.622 0.445 1266. 0.949 634. 0.475 
 566. .0.424 558. 0.418
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DATE = 9-20-73 
:----PROJECT NUNSLR VA353-2|bA 
-..... ... .. 
.- ARNOLD AIR FORCE STATION.,TEhN,.... 
0 fA5A/RI 0h9 SHUTTLE TESTPAGE-- 2. .. . . . .. 
43 13 7.9 1.9. 1334. " 25.01 4.99 3.0100 
S - T-IXF 
------- ...---(kG R) 
F P' ­ 98.5 
P-INF 
































; ZPI PFI 
41N)( - -(S A 
-. 0.231 -2.941 
PPI/PUI ZP2 PP2 ppa/POI 
. ... .( --- F I ).. 
























0.228 2 .90 2 .1 4 1 27 8 . b 7 3 .6 19 
- , - 0,2 a5 ---2 9 0 0 e , b .3 . ...1 2 7 5 4 .P04 3 618 
• 0 2 di 2 .877 2 167 1.271 4 .0 e 3 .61 8 
. 21 S-- - -5b 0 - 2.4 I _- .29 _- .0 2.- 3 612 0 
0 2 6 2.826 2 130 1.266 4.799 3.b 9 
0.-21E3 . 2 7b9 2.113 1.2b3 4.79b 3.000 
a:210 2:774 2.094 1.260 4.792 J.618 
.-­0. 06 .. 2.1 3 .. 2.071 . 256 A.769 3.616 
. 03 2.71 d .0 9 1. 23 4. 75 3.61 S 
.-0.99 - 2.76 ....2.02 1. 29 4-- .778 "-3.610 
0.196 2.640 1.99b 1-14b 4.762 3.615 
.'0192 - 2.605 "" "1.971 1.242 4.779 3.616 
0.188 2.5t7 1.9 2 1.238 4.773 3.611 
"'-0.185 -. 2.523 1.910 .235 4.170 3.611 
0,1 61 2.4 e0 . 0 bS .3 1 .7 7 3.6 1 
_-OT -­ 2.-31 ... 1.841. --.1.2,7 -. 4.704 3.609 
0.17j 2.je3 1.d07 1.e,3 4.762 3.610 
.-­0.169 -­Z.333 - |7*8 1.219 4.758 3,bo0 
0.165 2.263 1.730 1.215 4.7!b8 3.607 
:....0.162 . 232* 1.692. 1.212 4.758 3.607 
0.159 2 '.1tO 1. t57 1. 09 .155 3.604 
.- 0.156--d.129- 1.613----1.206 4.754 - 3.601 
O.lbj 2.080 1.5T? 1.203 4.754 3.604 
0.151 2.0e5 1.535 1.201 4.749 3.600 
0 1 8 1° 3 1. 4 0 1.198 4 7 6 3 . 97 
• 0. 1 4 1.9 4J 1. 56 1.1 94 .7 7 3.5 d 
0.142 1.811 1.418 1,1 2 4.745 3.5 7 
.1-*39 1.i819.- 1.379-... 1.189 .1 45 -- 3.5 7 -
0.136 1.769 1.341 i.1fib .. 743 3.595 
-0.133 1.722 1,305 1.183' 4.744 3.5"b 
0.131 1.670 1.,66 1.181 4.139 3.592 
.0.108 -1.6Z3 1.2.30 115 4.739 3,593 
O.1eb i.tl1 1.192 1.175, 4.736 3.592 
- .­0. 121-- |I b53 .. . b _5-- .| 71 - 4.739 J.593 
0 .1 8 . 4 9 .1 1 4 .1 6 8 4 .3 1 .5 b b 
.0.115. 1.,17 1.014 1.165 4°?e9 3.58b 
0.112 1.368 |.037 1.|ta 4.12d 3.584 
0.109 1.31a 0.999 1.159 4.728 3.584 
0.10b 1.268 0.960 1.155, 4.723 3.578 
__G.,102--1.2 0--.3 .1.1152-. - 4.721 z 3.570 
0.098 1.174 0.889 1.145 4.718 3.574 
0,4d9 


















































































0. 4 9 
0, 9 
0.99 





































637 . 0 478 
6 3 9 . 0 479 
6 1 . 0 480 
642. 0.48 1 




650. • 0. 87 





65 . 0.494 
661. 0.495 








673. 0.50 4 








6 4. 0 513 
68 . 0.5 1 
687. 0.515 
bbe. o.516 




5 7 . 
5 68 . 

























































































































0 .4 19 
0. 1 9 
0 .19 
0.4 9 





























0 .4 0 








DAtE = 9-0-73 
-PRUOJECT NUOAER VA353-21A........ 
AHO, 1.C. 
- ARNOLD AIR FORCE STATION,-TNN.----
lASA/R1 Oh, SHUTTLE TEST 
.--PAGE -.3 . . . ... . 
GROUP MODEL VACH NO PO(PSIA) TO(DEG R) ALPHA-MCOLL ALPHA-SLCTOR ALPhA-PRESENO ROLL-MOOEL YAW 
43. 139, 7.92 148.7 1333. 25.01 4.99 30.00 180.00 0 
T-INF P'INF POI G-INF U-INF RHO-INF PL-IKF ;E/FT X Y X/L L 





































.--0,095- -. 0.b52- 1.145 4.7?17 3.573 0.096 1076. 0.607 694. 0.520 592. 0.444 571, 0.448 
0.091 1.019 0.617 1.141 4.716 3.573 0.092 1062. 0.796 695. 0.521 592. 0.444 571. 0.429 
.-- -0.0881.034 -. 0.783 --.1.138 . 4.716 3.573 0.069 1048. 0.786 696. 0.522 593. 0,445 572,. 0.429 
0.065 0.9"2 0.752 1.135 4.714 3.571 0ot8b 1033, 0.775 697. 0.523 593. 0.445 57,. 0.429 
M-0.03 ---0.-1 0.740 1.133 -- 4.711 ---3.567 0.06' 1020. . 0.765 698. O.b24 594. 0.445 572. 0.449 
0.00 0.911 0.690 1.Ijo 4.709 3.567 0o0i 100b. 0.755 700. 0.528 595. 0.446 573. 0.430 
- 0.077 ..0.86 .. 0.b63 1.127 4.706 3.563 0.078 99b. 0.746 701. 0.526 595. 0.446 573. 0.430 
0.073 0.8.3 0.6J0 1.143 4.707 3.503 0.07. 982. 0.137 702. 0.526 595. 0.447 573. 0.430 
0,071 -- 0.812 . 0.615 1.121 4.70b . 3.562 0.072 968. 0,726 703. 0.527 596. 0.447 573. 0.430 
0.067 0.774 0.587 1.117 4.701 3.559 0.U0b G55. 0.716 704. 0.528 597. 0.448 574. 0.430 
,--0.065----0.746 -- 0.564-- 1.115 --.. 700 - 3.556 ... 0.066 - 942. 0.706 7uS. 0.529 597. 0.448 574. 0.431 
0;062 ,0.71b O.b5A 1.112 4.701 3.559 0o063 930. 0.b97 706. 0.530 598. 0.448 574. 0.431 
-- 0.059 - 0.67 ---. 0,5do - I.109 4.69b 3.55e U.000 917.. 0.608 707. 0.53U 598. 0.449 57S. 0.431 
0.055 0.6o0 0.buO l.05 4.692 3.554 O.Ubb 905. 0.679 708. 0.531 599. 0.449 575. 0.431 
0.053 0.637 0.482 1.103 4.691 3.549 0.Ob. 892. 0,669 709. 0.532 599. 0.450 575. 0.432 
0.050 0.t12 0.463 1.100 4.68q 3.550 0.051 879. 0.660 710. 0.833 600. 0.450 576. 0.432 
-0.07-_0.55 -- 0.443--1.07 --4.b86 - -3.54? 0.0" 867. 0.650 711. 0M534 601. 0.450 576. 0.432 
0.044 0.5b4 0.4e7 1.09. 4.6a2 3.545 0.045 855. 0.641 712. 0.534 601. 0.451 576. 0..32 
* 0.041 0,5.0 0.409 1.091 4.678 . 3.541 0.042 844. 0.633 713. 0.535 601. 0.451 576. 0.432 
0.038 0.522 0.396 1.068 4.676 3.542 0.039 83?. 0.624 714. 0.536 602. 0.451 577. 0.433 
0.035 0.506 0.303 1.005 4.675 3.54 0.036 819. 0.6'15 715. 0.37 602. 0.452 577. 0.433 
0.032 0.485 0.J48 1.082 4.673 3.540 0.033 80. 0.606 716. 0.537 603. 0.4,52 577. 0.4J3 
-. 0.030 -­ 0.. d- 0.354 1.00 - 4.06 3.53t 0.03! /98. 0.599 717. 0.!30 604. 0.453 b77. 0.433 































- 0.017- 0.412 0.312 - 1.067 4.50 3.529 0.018 754. 0.566 721. 0.541 605. 0.454 579. 0,434 
0.015 0.396 0.300 1.Oo5 4.6b3 3.527 0.016 744. 0;5s 722. 0.542 606. 0.455 579. 0.434 
-0.011-0.304 ---­0.291--1.061 4...4 -- 3.516 0.012 .732. 0.549 721.o 0.542 607. 0.455 - 579. 0.434 
0.008 0.374 0.284 1.058 4.04t 3.522 0.009 717. 0.538 724. 0.843 607. 0.455 579, 0.435 
-­ 0.006 ....0.3b2 0.414 -I.056 4.644 3.520 0.007 700. 0.525 725. 0.544 608. 0.456 580. 0.435 
0.007 0.348 0.264 1.057 4.b43 3.522 0.9o - 701. 0.526 727. 0.54b 608. 0.456 580. 0.435 
..... . .. ... 116
 
DATE = 9-2C-73 
--PNOJLCT NUPHLR VA353-218A 
ARO, INC. 
.-ARNOLD-AIR FORCE STATION.- TEtN .--. . . . . 
NASA/R1 Uh9 5HUTTLE UT5 



















































IVEG R) ib T T1 WDEG R) Tw /T W2 (DEG Al TW . TOW3 OLG k) T / O 
..... .... .. 2.370 1.213 0.912 1.321 1258. 0.944 S39. 0.405 525. 0.394 534. 0.401 
'"1.315 4.,7 3.425 2.365 ie06 0.912 1,310 1258. 0.945 562. 0.2 535. .0 538. .0 
.-,-1.282 . 5J3 3.430 2.332 1,201 0.913 1.283 1,58. 0.945 b64. 0.423 535. 0.402 539. 0.4U4 
1.247 4,5. 3.438 2.297 1.206 0.914. 1,e4E 1,58. 0, 45 566. 0.425 536. 0.403 539. 0,405 
.-. -31... 44j-- 4,---- JeU9 - 0.914 1,41, 1.58. 0.945 509. 0.427 537. 0.403 539. 0.405 
1.179 4.5b6 3.4b2 2.229 1.208 u.913 1.1d0 1256. 0.915 571. 0.429 53E. 0.404 540. 0.405 
.1.143 4.584 3.466 . 193 . 209 U.914 1.144 125b. 06945 571. 0.430 ,539. 0.404 540. 0.405 
1.110 " .610 3.403 2.160 1.210 0.914 l.ill 12S8. 0, 44 576. 0.432 54U. 0.405 S40. O,4Ub 
.,074 .4633 . 503 . 144 1.208 0.913 I,075 1258. 0.944 57a. 0.434 541. 0.406 541. O,4ub 
1.039 4.660 3.5d3 'l,0d9 1.209 0.914 1.040 1258. U* 44 580. 0.435 541. 0.406 541. 0.406 
--­1,.004--- 4.6 0 --. ,5b .-. U*54 .210 0.915 - 1.005 .1 50, 0.945 5d2. 0.437 54a. 0.407 541. 0.4U6 
0.971 4.7el 3.573 2.021 1.205 0.914 0.912 1258. 0.944 505. 0.439 543. 0.408 542. 0.401 
. 936 *. 4.764 3,600! 1.986 Ii07 0.912 0.937 1258. 0.945 587. 0.441 544. 0.408 542. 0.401 
0.902 4.8U5 3.635 1.952 1.208 U.914 0.Y03 12918. 0, 44 565. 0.442 544. 0.409 542. 0.407 
.-067 .d ,O 3.b69 .1917 1.207 0.913 0.06d 1Z56, 0.944 591. 0.444 545. 0.409 543, 0.407 
0.831 4.893 "3.7U4 1.881 1.205 01912 0.b3 1,55. 0.944 593. 0.44b 546. 0.410 543. 0.4U8 
:--0.196--- ..93b_ 3.73b.- 1.8.6 .l b -­ 0.913 0.197 12b7. 0.944 b95. 0.447 547. 0.410 543. 0."8B 
0.761 4,909 3.761 1.811 1.207 0.914 O,?be 1 5b, 0.944 59e. 0.449 547. 0.411 544. 0.406 
-0.726 4.9$4 3.785 1.716 1.206 0.914 0.7 7 1251. 0.944 600. 0.450 548. 0.412 544, 0..08 
0.691 5.014 3,b01 1.741 1.205 0.913 0,092 1 57. 0.944 602. 0.452 549. 0.412 544. 0.4U9 
•0.653 5.033 3,8i5 1.703 1.204 U.913 0,0b 145!. 0.94.4 604. 0.453 550. 0.413 545. 0.409 
0,017? 5.05e 5.8J2 1. 57 1.,04 0.913 0, 10 1257. 0.944 606. 0.455 550. 0.413 545, 0.409 
-­0.5 o -. 5.012 - 3.b50----- .636 . 2U.4 0.914 O.5d7 1257. 0. 44 b0s. 0.4b6 551. 0.414 545. 0.4091 
0.550 5,0 8 3,bo5 1,bu0 1.215 0,923 0, 55 14t57. 0.945 610. 0.458 552. 0.415 546. 0,41U 
0,!115 5.019 3.8n6 1,5o5 1.361 1.03, 0,516 I 57. 0.945 612. 0.460 553. 0.415 546. 0.41v 
0.479 5.030 3,OZ8 1.5d9 2.632 2.000 U.480 1257. 0.9-5 614. 0.461 553. 0.416 546. 0.411 
0.445 . ,b7 3.770 1.495 4.465 3.396 0.446 1258. 0.945 015. 0.462 554. 0.416 547. 0.411 
0.409 4.8oO 3.69b 1.459 4.t22 3.439 0.410 1,58. 0.945 617. 0..64 555. 0.417 547. 0.411 
",--0.374 .7,w _ 3.5U7-.-. 1.44 ..4.541 .3,b 0.37b 1259. 0.946 615. 0,4b5 55d. 0.417 5 ti, 0.412 
1.3819 4.557 3.,63 0.34U 1 59, O, 4O b I, 0.467 556. 0.418 545,. 0.412 
.... 3b4 4.564 3.466 0.315 1250. 0.947 6 3. 0.468 557. 0.418 549. 0.412 
1.3bS 4.,75 3.472 O.Aub 1 b0. 0.947 .25. 0. 69 bb?. 0.419 b49. 0.413 
1.3 6 .. b77' 3.474 O,2 7 1261. 0, 7 6,6. 0.471 b56. 0.419 550. O,41 
0.292 4.229 3.210 1.J42 4,58l 3.417 0,d 3 1,61. 0°9 7 628. 0, 72 559, 0.420 550. 0.413 
-.-0.289 --. 1 5 - 3.113 -1,339 4,5g? 3.47b O~e O 1 60, 0.947 0o0 0,473 55q. 0.420 551. 0.414 
0.2b7 4.111 3.166 1.337 4°585 3.46U 0, !b 1'bl, 0.947 632. 0.475 5h0. 0.421 551. 0.414 
0.283 4,J47 3.146 1.333 4,b87 3.479 Odd4 1600. 0.941 633. 0.470 561. 0.421 551. 0, 14 
0.279 4,1e4 3.130 ).329 4.580 3.481 0.,8v 1200. 0., 47 635. 0.477 562. 0.422 551 ° 0.414 
.0.214 4.097 3.110 J,3g4 4.565 '1.ubo O, b 1261. 0. L7 637. 0.478 562. 0.423 552, 0.41b 
0.271 4.073 3.094 1.321 4,b;2 3.488 0,.02 l2bi. 0.947 638. 0.480 563. 0.423 552. 0.415 
--­ 0.269-- 4.0b --­ 3.077- 1 .319-....4 .591 3.48b O.1 lu Ik6l. 0.948 640. 0.481 563. 0.423 553. 0.415 




-P60JECT hUMBER , A.353-21BA....
 
.- PAGL 2 . 
C--,... MODEL --AHNO PC(PSIA TO(DE(, R) ALPMA-MODEL ALPhA-SECTOR ALPHA-PREBEND POLL-MODEL YAW
ROUP 

44. 139 ?.94 148.3 1331. 25.01 4.99 30.00 180.00 0
 
T-INF P-INF POI O-INF U-INF RhO-1NF VU-INF PE/FT x Y X/L L 
.(-.CEO k). (PSIA) ----CFSIA) - P51A) (FT/SEC) (LbM/FT3) (Lby/FT-SEC) (FT-1) (IN) (IN) (IN) 
98.3 0.0162 1.317 0.712 3850. U.44hE-03 0.254E-05 0.673E 06 Z0,32 0.0 0.90 22.58
 
ZPl PPl ppPI1 ZP2 PP, PP2/p01 771? TT2 TT,?/TO TW1 T6I/TO TW2 TW2/TO Tw3 Tw3/TO 
----41N)-- --APSIA)(IN)-. IA . . . . ( ) - (DEG 9) (PEG R), (DEG R) . . (DEG k)-­
. 4.596 3.491 0teb4 1261. 0.948 643. 0.483 565. 0.424 553. 0.416
,..---.0,e63 . ,011 ---3.047 .. 1.313* 
0.260 3.951 3.031 1.310 4.590 3.486 0.261 1261,. 0.947 O645. 0.484 566. 0.425 554. 0.416
 
. -57 3.972 -3.017. L 1.307 4.b92 .3.4a8 0.2b8 1262. 0,948 646. 0.486 566. 0.425 554. 0.416
 
0,e54 3.95!l 3.OUI 1.304 4.595 3.490 O~d5b 1262. 0.94a 64R. 0..87 567. 0.426 555. 0.417
 
-05 -- , -- 2.964 .-- 1.30 1---.59 - -3.489.- - 0,.5 IZ62. . -8 (145. 0.468 567. 0.426 * 555. 0.417 
0-149 3.911 2.971 1.299 4,bgl 3.467 0.2S0 .1262. 0, 48 651. 0.409 566. 0.427 .555. 0.417 
0.245 -3.692 2.958 ' 1.295 4.b92 3.4;0 0.446 1262. 0.948 652. 0.490 569. 0.427 556. 0.417
 
0.2-. 3.87o 2.944 1.2 2 4.592 3.493 Oil43 1262. 0.949 654. 0.491 569. 0.428 556. 0.41d
 
0.,24U ....3.844 2.924 1.2 O 4.590 3,401 O,eGI 1263. 0.949 655. 0.492 b70t 0.428 556. 0.418
 
0.236 3.822, 2.905 .1.286 4. 96 3.493 0.237 1263. 0. 49 657. 0.493 571. 0.429 557. 0.418 
0-. 233 ---- 3.802 --- Z.890 -- l.263 4.59' - 3.495 ),d34 1264. 0.949 65E. 0.495 571. 0.429 557. 0.419 
0.230 	 3.7d" 2.tS12 1.2b0 4,.06 3.4q8 OZ31 1 64. 0.950 660. 0.496 572. 0.429 557. 0.419
 
,0.,17 	 .3.756 2.851 1,277 4.609 3.4 b 0.48 1264,. 0.149 661. 0.497 572. 0.430 556. 0.419
 
0,!4 3.732 eUJI l.eT4 4.609 3.4" 0.445 1264. 0.949 6b3. 0.498 573. 0.431 558. 0.419
 
0,221 -.3.710 2.bl. 1.1:71 4,e13 3.4"9 0.222 1264. 0. 5 664. 0.499 574. 0.431 559o 0.420
 
0.218 3.bd6 2.794 lZet 4.613 3.497 O. 19 1464. 0. 50 66E. 0.500 574. 0.431 559. 0.420
 
-0.1--,6 2 .,778 -- 1.2b5 -- 4.621 --3.S05 0.216 1264. 0, 50 667. 0.501 575. 0.432 559. 0.420
 
0_113 3.640 Z.7b9 IZ63 4.b2i J,5Uj OeJ4 1i65, 0.950 6te. 0.502 575. 0.432 560. 0.420
 
-0,210u-	 3.615 2.738 -1.260 '4.622 3,5u1 0,el1 1264. 0.V50 610. 0.503 576. 0.433 560. 0.421
 
OttO7 3.507 2.717 1.257 4, 25 3.503 0;e0d 1265. 0.950 671. 0.504 577. 0.433 561. 0.421
 
0.203 -3.560 2.o97 11253 4.624N% 3.503 0. 04 12b5, 0, 50 672. 0,505 577. 0.434 561. 0,4el
 
0.201 	 3,536 2.6T7 i.2 I 4.6i9 3.504 0.402 .1265. 0.450 673. O.bOc 578. 0.434 561, 0.'22
 
6 .. .,44 0,.199
. 0, .1 --. 3.bb0; t I 5 -- 4.b29 3.506 1 66, 0,15] 679. 0.bOl 57e. 0.43b 562. 0.422 
0.195 	 3.483 2,bJ6 1.24!> 4.632 3,506 0.196 1Z66. 0, bl 676. 0,b08 579. 0.435 562. 0.423
 
0.192 	 3.458 2.617 -1.242 4.636 3.509 0.193 1266. 0,951 677. 0.509 579. 0.435 563. 0.423
 
0.190 3.431 2.597 1.240 4,te9 3,504 0.191 1,6b. 0.951 679. 0.510 580. 0.436 563. 0.4e3
 
0,107 3.406 2,b76 1.237 ..e30 3.505 0.188 1 66, 0.951 680. 0.511 581, 0.436 564. 0.W4
 
0.185 3.376 2. bm 1.235 4.632 3,500 U.Ibb 1,66. 0.951 081. 0.512 581. 0.437 5b5. 0.4, 
--Ol -- 3.3hl .-- 2.539 1-.232 .638°3--3.513 u .18.3 1266. 0.9551 682. o.513 582, 0.437 565. 0.425 
0.179 J.3,5 2,1. 1.229 4.63. 3.5lu 0,180 126t. 0. "1 684. 0.514 582. 0.438 566. 0,4eb 
"".O17b 3.291 ,2.46 1.2z6 4.e35 3.511 0.177 1,66. 0,. I 6e5, 0.515 583. 0.438 , 566. 0 .,e5 
0.113 3,do5 2.472 1.223 .,.37 3.510 0.174 1266. 0, 51 6U6. 0,5l5 583. 0.438 567. 0.426
 
,0.170 -3.231 2.44d ),2e0 4,b371 3.5L2 0.171 1266. 0. 51 687. 0.516 584. 0.439 568. 0.427
 
0.167 3,1 d 2.443 1.217 ,o36 3.512 0.16b 12566 0,S5| 68P. 0.517 585. 0.439 b68. 0.427
 
-,0.16b... , .5399 1.21r,- 4.638 3.bib 0.166 1265. 0.951 690. 0.b1u 585. 0.440 569. 0.428
 
0.162 	 3.147 2.371 1.212 4.638 3.516 0.163 12t5, 0.950 691, 0.519 586. 0.440 570. 0.4e8
 9
 
0,159 -3.0d6 2.339 1.209 4.631 3,51b O,1bU 1265. 0.951 692. 0,5 0 586. 0.441 571. 0.42

0.156 	 3,05l 2.311 1, 06 4.637 3.512 0,15/ iebbo 0.950 693. O~,!I b87. 0.441 572. 0,4e
 
0.153 	 3.012 2,2b3 1.203 4.638 3.516 0.154 '1264. ,90 6Y4." 0.5eZ 587. 0.441 574. 0.430
 
0.151 	 2.968 2,451 1.201 4.638 3.51d 0,152 1265. U0."0 695. 0.522 586. 0,442 573. 0.431 
--. 8--.96--- Z1 -|I0 ...&€3 .3.517 0.,y 1264. 0.950 697. G.b23 58;, 0,442 574. 0.431 
0.145 	 2.878 2.182 • .l&5 4.o40 3.517 0.146 1263. OV49' 696. 0.524 589. 0.443 575. 0.432
 
.... .... ....... 118
 
DATE - 9-2o-73 . . . . . 
-PROJLCT NUFBER VA353-2164 
ARU. INC. 
.--AkNOLO AIR FCRCE STATION, TENN. -- - .. 
NA5A/RI OH9 SHUTTLE TEST 
tvPA E- 3 ..... . 
1-d: GRGUP . MODEL PACH NO -PC (PS IA) TOMDSG R) ALPHA-MCDEL ;LPHA-SECTSR ALPHA-PREBENC rOL t-MODEL YAW. 
44 3 .2 148.6 1331. 25.0O1 4.99 30.00 180.00 0 2 
Y-1NF P-lhF P01 O-INF L-lNF Rh,-1NF VL-INF RE/FT x Y X/L L
 
'd ... . (DEG H) 1115 1A) (PSIA) (PSIA) (FT/SEC) (LbM/FT3] MLit/ -SLC) (FT I) (IN) (INI (IN)
 
S98.3 0.0102 1.319 0.713 3&50. 	 U.,461E-03 0.254E-05 0,6750 06 20.32 0.0 0.90 22,58
 
TW-/TO
PPI PpI/pOl zp' 1P2 PP2/pCl Zle IT2 TTL/T0 Thl TI/TO TW2 7W2/1O Tw3
""ZPI 
 N 
' - IN) --- (PSIA) .... ..__ I ) ....(P!I A) -- IN) (VEG ) M GE R) (MEGP) (DEG k) 
0.144 1263, O.;49 695. 	 0.525 590. 0.443 576, 0.433

_'-0.143 -2."B28- ,144.- 1,193 	 - 4.641 .3.518 
577. 0.4'33
0.139 2.Tdl 2.110 1.189 4.639 3.519 0.140 1262. 0.948 700. 0.526 590. 0.444 

..0o137 -- 2.?J0 2.Ul1 , 1-1d7 4.043 3.,522 0.138 1262. 0.448 701. 0,b27 591. 0.444 
 578. 0.4'34
 
0.135 	 2.677 2,U29 1,105 4.644 3.920 0.136 1260,. 0.947 702. 0.527 591. 0.444 579. 0.435
 
12ba. 0. 45 703. 0.528 592. 0,1445 580. 0.436
 
-.-0.131 ... -]95.. . - 46I	.64 .. 3.'21 0.132 

o64d 3.52b 0.130 1257. 0.;45 704. 0,529 592. 0.445 581. 0,436
0.129 2.b.2 1,9 3 1.119 

...-0.126 - 2.Z51b -- . J I . , b 
 4,tb0 3.527 0.141 1455. 	 0.o-3 7u5. 0,530 593. 0.446 582. 0.437
 
0.124 2.,44 ib54 1.114 4,047 3., 0.125 	 l 53, 0.942 706. 0.531 594. 0.446 553, 0.438
 
0.1 2,Z - 1.170 4.650 Jr.5V 0.1d1 	 1250. 0.939 707. 0.532 5q4. 0.446 ,584. 0.439.3e2 ,0b7 

0.936 7U8. 0.532 595. 	 0.447 585. 0.440
1.7b7 I.i55 4.053 3,5E 	 0.119 1246.
0.118 2.316 

709. 0.533 595. 0.447 	 586. 0.440
 
---0.115-225--,0-- 15-- 4,654 .3.532 0.116 1242. 0. 33 

u.113 1237. 0.930 711. 	 0.534 596. 0.448 587. 0.441
 
0,10q 	 2."6e 1.591 I.i59 4.655 3.53J 0.11 1231. 0.925 712. 0.535 596. 0.448 588, 0.,4
 
..659 3.537 0.106 1223. 0,919 713. 0.535 597. 0.448 590. 0.443
 
0.112 .I11 1.o4o l.lb2 	 4.b52 3.S2 

0.105 2.,2 1.535 i,!5 5 	 44

OIU4 .11b 0.913 714. 	 0.536 597. 0.449 591. 0. 4

-0.103 -..i,939 - 1.412 1.153 4.,e l J'53b 

I.lbl 4.663 3.539 0O 1,l ~ 1207. 01907 715. 0.537 598. 0.449 592. 0.445 
---,98 ----I759 __.359--- . 1,8---- 4.663 -3,54 0.099 11 8. 0. 00 716. 0,535 59e, 0.450 b93. 0.446
• 0.101 1,5b2 1.414 

0.447
0,095 1.717 1.304 1.145 4. 66 3.545 ovgb Ilay. VU93 716. 0,5ad 599. 0.450 595. 

b9 9 , 0.4 50 59 0. 0.4 4d
O.U 8 6 7 1 7. 0,39 
0 0 9 3 1 .6 4 6 | ,d 50 -J .1 3 . 6 6, 6 J 5 4 0 0 4 11 8 U , 	 600. 0.451 597. 0.449
0.090 1.579 1.200 1.140 4.668 3.548 0"91 	 i169. 0.078 Tie. 0,540 

0.066 1.511 1.148 1.136 4.667 3.54b 0.0d7 	 1156. 0.669 719. 0.541 601. 0.451 599. 0.450
 
0,559 720. 0.541 601. 	 0.4!52 600. 0,45l
0.O6. 1.445 1,09" 1.134 .. 070 3.b49 OUo 1143. 

---0U51 - 1JC0 - . 11.0 .4.673 54 11?9.
U4 131 . ,.U0,8 	 0,849 721. 0.542 G02' 0.452 502. U.452
 
0.4.4
O.078 I,315 0.44 I.]e8 4.016 J~b ' 0,0ty 1114. 0,U37 722. 0,543 6o2, 0.454 6004 
606. 0.455
0.07S 1.264 0,9 3 IIe 4.b76 3.554 0.07b 1098. 0,b25 72,. 0,543 603. 0.4b3 

i.122 4.0T8 3.555 0.073 1053. 0.U13 7U4. 	 0.544 603, 0.1t53 608. 0,4t5b
o.072 J.lS4 O. O7 

0.069 1.130 0, 04 1,119 4.676 3,b58 OU/O 	 1059. 0,53 7 5, 0,545 604. 0.454 610. 0,45d
 
0.7 3 126. 0.545 604, 	 0.4b4 b11, 0.459
0.067 1.0a. o~d.1 1,117 4.e81) 3.551 OUba 	 1055. 4 5
 4 614. 0.461
1037. 0.179 727. 0,546 605, 0.
0-.06J . 1.03 .... 0.7d2 -- 1.113 	 4.6°82 .J,5 0.U6 
 605. Q.455 61O. 0. 63
0.059 0.;4z 0.147 I.109 4.681 3.560 O.UbO 1020. 0.166 722. 0.541 

.-.-0.055 0. J. 0.110 1.106 4.b8b 3.5bi 0.451 1001. 
 0.752 725. 0.547 606, 	 0.455 618. 0,464
 
0.053 0.009 O.b76 1.103 	 4.6d1 3.b5l 0.05,. 9e5. 0.740 730. 0. d 606. 0.455 620. 0.466
 
0.549 607. 0.45b 6Z2. 	 0.457
0.050-... 0.840 0, 1,100 	 4.t90 3.570 OUbl 561. 0,727 730. 

552. 0.715 71l. 0. 49 	 601, U.45b 624. 0.469
0.047 0.604 u.612 1.097 	 4.061 3.567 0.0 d 

O.104 7j2. 0.550 608. 	 0.457 066 0.470

.0.044--0,e .. ,6 -- l.094 	 .. °691 . ,70 0,u45 93o. 

0,b55 608. 0.457 b28. 	 0.472
0,041 0,731 0.557 1,091 	 4,.6Q 3.574 0.042 920. 0.691 733. 

;01. 0.077 734, 0,b55 	 609. 0.457 t.30. 0.413
•0.037 0.700 0,b33 1,007 4.656 3.574 0.03d 

0.504 735. 0o552 609. 	 0.458 b32. o.0 b
0.034 0.668 0.509 1,0h4 	 4.66 5.576 0,0Jb 884. 

o.553 610. 0.4bd 634. 	 0,47b
0.031 0.640 0.4b7 1.081 	 4.6G9 3.579 0,U32 865, 0.650 736. 
 636. 0.478
0,0 o0 .O012 0.467 1.076 4.C98 3.5b0 0.017 847. 0.636 7j6. 015S3 610. 0.459 

- .q 	 e31. 0.624 737. 0.554 611. 0.459; o38. 0.41S
 a .0 4.649---.5---J hal OU'5 

0.555 611. 0.459 639. 	 0..80
4.o2 3.b84 O.U41 814. 0.012 72B.




DATE = 9-20-73 
- PROJECT tUrdER VA3b3-218A 
APO, INC. 
-ARNOLD-A$ FORCE STATION. TENN- .. 
NASA/RI
'-PAG 4 
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:---PROJECT h.UpBER -VA353-2lbA ......... . .....
 
.- ARN.OLD AIR FORCE $7ATION,-TENN. ... ..
 
KASAIRI O 9 SHUTTLE TEST
 
-PAGE = 1 . ... . .. . . . .
 
...........-GRCUP... MODEL -PACH NO pO(PSIA) TOWEG6 R) ALP A-PCDEL ALPHA-SECTOR ALPHA-PREBEND ROLL-MODEL YAW
 
, 45. 148.9 -	 4.99
139 7.92 .. ... -1330. 25.01 	 30.00 180.00 0
 
T-INF P-INF POI Q-INF U-INF klC-ItF VU-INF AE/ FT x Y X/L L
 
......... EG R) --- (LdM/FT3) (IN)
------- (PSIA)_.-(PSIA) (PSIA) (FT/SEC) (LEV/FT°SEC) (FT-1) (IN) 	 (IN) 
58.2 0,0163 1.322 0.715 3848. U.447L-0^ OZb4E-US 0.677E 06 18.06 0.0 0.80 22.58
 
• _lPl PPI PPI/PuI Ze2 PPZ PP2/POl Z14 Z TT2TT/7O 1wi TwI/10 rw2 TW2/TO Tw3 TW31 u 
_--_-Ii -p SIA . . .. --4 - (PS IA)... . (I (LIEG 14) W LEG R) (CEG A) (DEG R) 
.. .. - 2. 349 1.204 0.91i 1.300 1257. 0,945 554. 0.416 546. 0.410 549.,. 0.403
 
2.348 1.202 0, 0 1.299 1256. 0.945 556. 0.418 547. 0.411 550. 0.413
 
S.1.29S - .4?2. 3.388-- 2.345 1.202 0.g10 l..9. 1256. 0.945 577. 0.434 SSS, 0,417 553. 0.416
 
1.261 4, 0O 3.394 2.311 1.203 0.911 1,46 IZ57° 0,45 5a0, 0.436 556. 0.418 553. 0.416
 
.- ,V 447 -3.,u7 2,Z77 1.,04 0.912 1.Z28 1256. 0.945 582. 0.438 - 557. 0.419 554. 0,41(;
 
1.192 	 4.516 3.419 de42 1. Ob 0. l 1,19j 1,56, 0,945 585. 0.44U 558. 0.415 554. 0.417
 
1.204l lz 6. 559.
-1,150 4.b.4 3, 35 .2 u 0.914 1.159 0.945 587. 0,441 0.420 554. 0.417
 
1.122 4.552 31446 2.172 1.205 0.913 1.1e3 , 1256. 0°v45 589. 0.443 555. 0.421 b55. 0. 17
 
1.-.087 .b;59. 3.459 1.137 1.206 0,913 I.UHb 1256. 0.945 592. 0.445 560. 0.4ZI 555. 0.418
 
1.051 4.5 8 3.474 2.1u1 1.205 0.912 1,052 1256. 0.945 S94. 0.447 561. 0.422 556. 0.418
 
-4.-1,Ob ----4.611 -- 3.49 1 -- 2.066 --. ,206 . ,3 1.017 1E56. 0.945 597. 0.449 562, 0.423 556. 0.41s
 
0.9111 4.634 3.508 2.031 1.206 0.913 0."2 1256. 0,945 599. 0.451 562. 0.423 556. 0. 19
 
.9- 7 . b*7 3.5dd 1.9 7 1.207 0,91t5 O, d i2bb, 0.945 601* 0.452 563. 0.424 556. 0.419
 
0.,21 4.6 i 3.5 5 1.9t2 1.205 0.913 0° 13 1256. 0°545 603. 0.4b4 564. 0.424 557. 0.419 
-0.8713 4.71.4 3.bli 1.9db 1.406 0.913 0.67 1 50. 0.945 6Ut. 0.456 555. 0.425 557. O*41 
0.842 4.7,3 3.593 I.h92 11205 0.913 0.043 1256. 0o 45 606. 0.457 55b. 0.426 558. 0.420 
..-.00. .764--3.009 - -.1.856_ I4- .91,! 0.807 I 55. 0.944 010. 567. 0.426 558. 0.4200 U 	 0.459 

0.771 4.7d5 3.627 I.bel 	 1. 04 0.913 O.172 1,55. 0.945 012. 0.461 567. 0.427 b59° 0*4 0
 
.0.73b 	 4.805 3.045 1.786 1.40o 0.91b 0.737 1255. 0.945 614. 0.462 56e. 0.427 b59. 0,4e1
 
0.70U 4.U 1 3.6 7 1.750 1.204 0.913 0.701 1255. 0, 44 617. 0.464 569. 0.428 560. 0°4il
 
•0.664 4.838 3,bj .- 1.714 1.204 14O.gl .b5 " 55 0. 44 619. 0.466 569. 0.428 561. 0.422
 
0.629 4.858 3.667 1.679 ,1.203 0.913 0.030 1255. 0,944 641. 0.467 570. 0.429 561. 0.422
 
-0.59i 4-68 b--_-3.714.-_ 1.643 .204w 0.915 .b,54 1 55, 0. 144 02-. 0.469 571. 0.429 562. 0,4 3
 
0,55 7 4.919 3.139 1.o07 1.203 0.914 0,55d ie54, 0.944 625. 0.470 571. 0.430 562. 0.423
 
:0.518 4.9J8 3.756 1.56a 1.201 0.914 0.519 1255. 0.944 6,7. 0.474 572. 0.431 503. 0.4 3
 
0.486 4.934 3.755 1.5J6 1.201 0.914 0, 7? 1,55. 0.944 b25* 0.*73 573. 0.431 563. 0.4
 
0.4b0 4°9u8 3.738 1.5v0 1.202 0.91b 0.451 1255. 0. 44 631. 0.475 573. 0.431 563. 0.424
 
0.414 4.A50 3.69b 1.464 1.198 0.913 0.41S less. 0, 44 633. 0.476 574. 0.432 563. 0.424 
..- 0.319 - 4.78J ....3.65 1.429 ..- 1.20L -- .91 O* du 1.5b. 0.945 635. 0.477 575. 0.433 564. 0.424 
•0.344 4.701, 3.591 1.394 i.e59 U.961 0.j45 1257. 0.946 "636. 0.479 575. 0.433 564. 0.424
 
0.308 	 -.4.614 3.b22 1.J55 2.033 1.554 0.301) 1251. 0.546 63e. 0.480 576. 0,434 564. 0.424
 
1.3e3 .150 3.171 O.e74 1259. 0,9 7 640. O*.O" 577. 0.434 564. 0o4 5
 
0.258 4, 13 3.312 1.3u8 	 4,517 3,.-2 -0.4b9 12b9. 0.947 b 2, 0.483 577. 0.434 565° 0,4 5
 
0.2 4.34 3.324 1. 38 4.501 3.447 0.249 1259. 0. 148 644. 0.484 57P. 0.435 565. 0.42n 
--0,239----k2 0 289 . 50e - 3.445 0.440 1260. 0,Y48 645. 0.486 579. 566. 0, ob1..323... 	 0.436 

0.235 4.253 3. 5T 1.265 	 4.498 4.44 0.' 30 l~bO. 0.946 647. 0.487 579. 0,436 566. 0.4 5
 
0.231 4.2e5 3,d 8 1"81 4.497 3.446 0.432 1 60, 0.948 649. 0, 88 560. 0.436 566. 0,426
 
0.,28 4,200 3.241 1.278 4.499 3.450 0.,29 1260. 0, 48 651, 0.490 581. 0.437 W.7 u.427
 
•0,2 4 4.175 3.204 1.274 4,4 6 3.450 .2O,5 1261. 0.949 652. 0.491 581, 0.437 567. 0.427
 
0,2120 4,152 3.id6 1,210 4.494 3.449 0"21 1261. 0.945 654. 0.492 ha2. 0.438 S66. 0.427 
-4020-- .1,tl- 3.172 -.. 1.266 --- 4.492 .- 3.451 0.'e1 1261. 0.949 656. o.493 583. 0.438 568. 0.428 
0.211 4.100 3.153 1.2b1 	 4.490 .3.453 0.212 l~bl. 0.945 657. o.495 583. 0.439 b59. 0.44t5
 
DATE = 9-20-13. 
.PROJECT NUMEJER VA353-218A . 
APO, INC. 
-ARNOLD AIR FGkCF STATION,-TENN,-
NASA/kI 0 9 5HUTTLL TEST 
.-----.....GROUP MODEL MACH NO PC{P5IA TC(UEG R) ALPHA-POEL ALPhA-EECIOR tLPHA-PREBEND POLL-MODEL YAW 
45. 139 7.92 146.b 1329. 25., 4.98 30.00 180.00' 0 
T-INF P-INF POiI Q-INF U-IKF RH0-jhF PU- IKF RE/FT x r X/L L 
.. .(DEG R).- CPSIA) (P5IA) (P51A) (F7/SLC) (LtM/FT3) 4LBH/Fl-SEC) (FT-1) (IN) (IRt (IN) 
96.1 0.0160 1.301 0.703 3b47. 0.440E-03 0,e54E-05 0.667E 06 18.06 0.0 0.80 22.58 
""ZPI PPI PPl/POl ZP2 PP2 PP2/P01 ZTU IT2 TT2/TO Twl TI/TO TW2 TW2/TO TW3 TW3/TO 
,--(IN)-~----(PSIA). . . .(l). . P Ii--- (IN) (DEG R) WD R) (DEG R), 4DEO R) 
..0208 --- 4.075 --- 3.133 .,258 4.494 3.45 0.20S. 1262. 0.949 659. 0.496 584. 0.439 569. 0.428 
0.204 4.046 3.115 1.254 4.489 3.457 0.d05 1262. 0, 49 660. 0.497 584. 0.440 570. 0.429 
..0201 ,- .0 , 3.100 1.251 4.492 3.461 0.202 1262. 0.949 662. 0.498 58S. 0.440 570. 0.4,e 
0.197 ,3.996 3.079 iZ47 4.467 3.457 0,1 8 1264. 0.950 664. 0.499 586. 0.441 b70. 0.429 
.194l - 3.q71 - 3.062 --­ j.444 .4.490 - 3,b2 0.195 1263. 0.950 665. 0,5D0 586. 0.441 571. 0.430 
0.191 3.94(3 3.044 1.241 4.488 3.463 0.192 1263. 0.950 667. 0.502 b87. 0.441 571. 0, JO 
.--0 ,1 9 ... 3.9230.185 3,b 7 
.--. 8 -_U.. 3*b01 
- 3.027 3.004 
-2.982 




































C.17b :3.8.6 2.961 1.228 4.510l 3.413 b.179 1265. 0.552 672. 0.!>U6 589. 0.444 573. D.432 
-­ 0,175--3,BZ0 -2*94j---.Z2c--- 4,51b ....-3,477 0.176 1265. 0. 52 . 674. 0,507 590. 0.444. 574. 0.43d 
0.172 3.7 4 2.919 1.222 4.517 3.415 0.173 1265. 0.953 675. 0.508 590. 0.445 575. 0.433 
.0,170 -..-3,7bb- 2.b97 -- e;dO 4,5p. 3.46U 0.171 126. 0- 53 677. 0.510 bgl 0.445 575. 0.433 
0.107 3.745 2.676 1.217 4.537 3.484 0.1bd 1266. 0.Y53 67e. 0.511 591 0.445 576. U.J33 
,,--.1 - 3,719, 
0.160 ,3.o 3 





































0.155 3.644 2.781 1.2o5S 4.573 3.490 0.156 1266. 0,V54 6t3, 0.515 594. 0.447 578. U.435 
.­0152 3.615 ?..7b5 1.202 4,580 3.49U 0.153 1266. o.,954 605, 0.516 594. 0.447 579. 0.436 
0.149 3.585 2.730 1.199 4,581 J.489 0.15u 1,67. 0, 54' 6b6. 0.517 59b. 0.448 579, 0.436 
0.142 3.511 2.611 1,1 2 4.599 3.4 8 U.143 1267. 0,954 689. 0.519 596. 0.449 581. 0.437 
-0.,138_ .. 46S25- - ­1.32 ... * 4.603 -3.496 .139 1266. 0.954 690. 0.519 597. 0.449 581. 0.43b 























































- 4.366 .....1.168 
2.J15 1.164 














































•0.103 ,2.7b4 ?.110 1.153 4.628 3.500 0.104 O20.S48 702. 0.529 602. 0.463 590. 0, 1 
O.100 2.6e2 e.U33 1.150 4.627 3.50t 0.101 1,55. 0.945 703. 0.53U 003. 0.4b4 59O* D.445 
-0,09o- 2.5t6 -j,945. - 1.146-- 4.630 - 3.509 0.0,7 1250. 0.,941 704. 0.530 603. 0.454 591. 0, 45 
0.091 2.437 1.,47 1.141 4.634 3,5l1? 0*092 1242. 0,935 705. 0.531 604. 0.454 b92, D.4.6 
•O.ud7 2.3u5 1.747 1.137 4.b34 J.S 13 0.uS8 1231. 0o"28 ,707. 0.,! 604. 0.455 593, 0...7 
0.082 2.160 I~o37 1.132 4.634 3.b13 0. "1 1216. U.916 7U8. 0,633 605. 0.455 594. O, -d 
..0.07a 2.,4 i°b34 1*128 4.b3t 3.514 e~u79 1204. 0.907 709. 0*b34 605. 0.456 S95. 0..48 
0.074 I* q2 1.434 I~le4 4.633 3.512 0,075 118d. 0.894 710. 0.535 606. 0.456 596. .44 9 
-500o- 1.704--- 1.335---. 12 0-4.635 -­ 3.514 . U71 1166. 0.879 711. 0.535 600. 0.457 597. 0, 5U0 
0.066 1.635 1.24o 1.116 4.633 3.514 0.0b7 1147. 0.864 712. 0.536 607. 0.457 598. 0.*50 
. ... ....... 122
 
DATE = 9-20-73 
."PROJECT tUHER VA353-21HA -
ARO, INC. 
-ARNOLD-AIR FORCE STATION. TENN.-. 






















































SZp P 'lPPW/Po Z 2 p PP PCI 0.6 Tr2 TTm/1: TWI Twi/t0 TW0- TW2/TO TW3 Tw3/TO 
-. 0.062 - - - 1.112 4.635 -3.513 
0.057 1.'js 1.066 1.107 4.632 3.514 
--0.055 .- 1.298- 0.964 - 1.105 - 4.634 3.b12 
0.051 1.203. 0.913 1.101 4.63t 3.51? 
.­ 0.047--1.I16-. -­ 1.097 ---- 4.635...0516 
0.043 1.b4I 0.790 IU93 4.639 3.521 
-- 0.03q- - 0.968 . 0.735 1.089 .642 3.524 
0.035 0.901 0.684 1.085 4.640 3.522 
0.031 0.b ....0,b3 -- 1.081 4.640 3.522 
0.026 0.797 0.60b 1.076 4.645 3.526 
.­ 0.023--'0.750--_o.570-.-1.073._.4.646 .-- 3.529 
0.016 0.7u6 0.53t 1.065 4.049 3.549 
-. 0.015..- 0.672 0.510 - 1.065 4.647 3.530 
0.013 0.b39 0.4b6 1.063 4.649 3.534 
-­ 0.011 -.. 0.609 .. _0.463 ... 1.061 - 4.652.... 3.536 
0.008 0.5684 0.444 1.058 ... 51 3.533 




























































































































































............ .......... .. ... .... .. 




"DATE = -20-p3 
...-PPOACT NUN5E
AU INC '. 
VA353-218AZ,. -.I 
-­ k OLb AiR F0gHE 5IPION- TEN-­
,--AGE I -
...,. . GRCUP MODEL PACH NO PC(RSIA) TCiOEG R} ALPkA-PCBEL ALPhA-SEC70R ALPMA-PREBEND POLL-MODEL YAW 
46. 139 7.9k 150.4 J32 , 2t.gg 5.01 4O.0O 180.00, 0 
T-IF P-IF P0! Q-IF -IF .. . hO-IF R-IF E/FT x y X/L L 
..........-(PEG R) ---.(PSIA} . PSIA) (F5IA) (FI/55¢) CLUM/FT3) CLEM/FT-GEC) (FT-1) (IN) (IN) (INI 
98.0 0,0164 1.336 0.722 3et. 0.453E-03 0.2b4E-05 0.686E 06 15.81 0.0 0.70 29'.58 
z"ZPi PPI ppl/pOI' 21-2 PP2 PP.2/p01 Z72 TT2 7T2170 7-1 TWITO Tw2 Tw2/T0 Tw3 Tw3/T0 
,-]kL- S A . . . . .(h -(P IA) .- - (IN) irLG A) (DEG k) (DEG R) tDV.G R5 
.. .......... 2.356 1.228 0.919 1.3U7 1256. 0, 47 547. 0,412 53a. 0,405 546. 01411 
2.334 1.226 0.918 J.'65 12ba. 0.S47 549. 0.413 539. 0.406 546. 0.411 
... .2.302 1.227 0.916 1..53 li"b. 0. 47 551. 0.415 541. 0,407 546. 0.411 
2.266 1.227 0.918 1.217 125 , 0. 40 554. 0.417 541, 0.406 546. 0,411 
1.187 4.365 3.27e 2.237 1.230 0.919 11d 1456. 0.945 591. 0.445 555. 0,41E 549. 0.413 
1.153 ,4.58 ...3.333 -2.2U3 1,2zt; 0.919 1.1b. IZ54, 0.S44 59.'. 0.447 556. 0.419 549. 0,514 
1.121 4.51b 3.315 2.Irl 1.228 0.018 1.122 1254. 0. 45 5;9. 0.44b 557. 0.419 549. 0,414 
,1.0bt -. 4.5-_6 - 3."85 - lz,b 1.228 0.918 1.087 1,55. 0.945 59a. 0.450 558. 0.420 550. 0.414 
1. "1 4,554 3, 39, 2,lul 1.42b 0.919 Jp5e 1254. 0.545 600. 0.4b2 558. 0.,2 550. 0,.4 
.1.017 -- 4.63U .3466.- 2.0t . 7 . - 0.914. 1. ld 12b4. J.544 b02. 0.454 550. 0.421 550. 0.414 
0."84 4.673 3.497 2.034 1.227 0.918 0. b5 1254. 0. 45 604. 0,455 560. 0.422 550. 0.41S 
0.951 4.71o 3.532 a.0Ol 1.225 U.917 0.95'! 1ZS5. 0. 45 607. 0.4 1 561. 0.422 551. 0,415 
0.917 4.751 3.500 1.967 1.d25 0.918 0.918 12S4. 0. 44 60S. 0.459 562. 0.423 551, 0.415 
0 .803 4.779. M648 1.933- 1.223 0.917 0.684 1 54. 0.944 611. 0.460 552. U..24 $51. B.415 
0.819 4.7 0 3.bO0 I.090 1.222 0.917 O.6bu 125'. 0. 44 613. 0.464 563. 0.424 552. 0.415 
- 0.814 -- 4.916 . .3,1 -­ 1.864-.- 1.x20 . ..0 1 0.01b 1254. 0.944 615. 0,.40 564, 0.425 552. 0.416 
0.7dO 4.03b 3.63. ib30 1.221 011 0.761 1254. 0.944 617. 0.465 56S. 0.425 552, 0.416 
-0.740 4,6 3 3649 i,7q6 1.420 0.91l U.147 1254. 00 44 6k. 0.466 565, 0.426 552. 0.416 
0.712 4.871 3.66i 1.762 1.21a 01910 0.713 12b4. 0.944 622. 0.4b'B 556. 0.42b b53. O.Alb 
.0677 4.893 3,o7§ .,727 i, ib 0,014 0.676 l 54, 0.944 624 0.470 567. 0.427 553. 0.416 
0.640 4.9d4 3.107 1.690 1.415 0.910 0ON]~ J~b4, 0,944 626. 0.471 W.7 0.427 553. 0.417 
-0.605 --­ 4.960--. 3.135 -..1.655 1.21. 0, 14 0.oU6 1253l 0. 44 b27. 0.473 56e, 0.428 554. 0,417 
0.574 4.980 3.752 1.b 4 1. 14 0.9ib 0.575 1,53. 0.944 629. 0.474 559. 0.428 554. 0.417 
0.539 4,560 . 3.7t,5 1.589 1.21.3 0,014 0.540 12b4. 0.944 631. 0.47b 569, 0.429 $54. 0.417 
0.505 4.9z? 3.740 1.,555 1.211 0. 14 O.tO0 12b3. 0. 44 633. C.477 570, 0.430 554. 0.41a 
•0. 0U 4.9i1 3,70b 1.520 i. I] 0,9|. 0. 71 1254. .0.944 53E. 0.478 571, 0.430 S55., 0.418 
0.436 4.546 3.6556 1.0.6 1.211 0.914 0..3712i54. 0.945 637. 0.480 572. D.430 b55. 0.41b 
,-0.40,----4.773 .­ 3.603 ..­ ,.4b. 2 .2.10 0,113 u.403 l 5a. 0.445 63 . 0.181 572. 0.431 S55. 0.418 
0 .367 4.69S 3.,544 1.417 1.409 U.013 OJbd li 55 0. 45 641. 0.482 573. 0.431 556. 0. 18 
,--1.383 1.210 0.915 0.A3, l156. 0. 46 642. 0.484 574. 0.432 S6. 0.4l 

























0.266 4.? 9 3.Z56 1,311 1.906 0.15 0.4" 1457. 0,946 6bbI 0.49U b77. o.434 b55, 0.44U 
-O.db4 4.276 3.239 I.J14 1. 00 0.915 0,1!65 1257, 0.947 6bz. 0.491 570. 0.435 !559. 0.421 
Q.260 4.2t,4 3.22h 1.310 1.205 0.913 0.261 1267. 0.W4 6S4. 0.493 578. 0.435 b59. 0.421 
0,?55 4.223 3.d03S 1.3US 1. 03 0.911 0.456 1257. 0.lv7 6b7. 0.495 580. 0,436 550. 0.422 
O.450 4.1 b 3.195 1.300 1.202 0.914 O.4ni 1256. 0.947 661. 0.491 581. 0.437 S62. 0.423 
124
 
;"DATE m 9-20-13 . . . . .. . .. 
,-PROJLCT hUtIBER -V4353-2184 . --......  .. 
ARO, IhC. 
-ARNOLD-AIR FORCE STATION. TENN.-­
hASA Rl Oh9 SHUTTLE TEST 
v--... .......ORCUP .- ODEL -RACH NO---. PO(PSIAI . TOILEG R) ALPhA-MCDEL ALPMA-SECTOR ALPHA-PREBEND POLL-MODEL YAW 
.4t. 139 7,9e 148.2 1326. 5.U0 5.00 30.00 l00.00 0 
•T-IF P-IF P01 Q-IF U-IF Rt- IF V-1F 5E/FT x "Y X/L L 




















"- ZPI PI PPIPO1 " ZP2 PP PpS/Pu1 22 T2 TT/TC 7Wl T*/TO TW2 TW2/TC TW3 Tw3/To 
.-- IN. .. .. ..- IP IAlb) ... ( I ) - .(IN) (DEG A) (DEG H) (DEG R). IDEG R) 
0.247. 4.180 ... 3.177.. 1.297 .20. -u.913 0,24d 1257. 0.947 66,2. 0.499 581. 0.438 562. 0.424 
0.242 4.167 3.167 1.d92 1.202 0.,914 0.C43 Ii55. 5. 47 664. 0.500 58i. 0.430 564. 0.424 
_-0.239 4.149-. 3.156 -. 1.289 1.200. o.903 U.,40 1258. 0.947 665. 0.501 582. 0.439 564. 0.425 
0.234 4.130 3.143 1.2b4 I.i01 0.914 G.dJ5 1258. 0.947 60?. 0.5Ou 583. 0.439 565. 0.425 
-- 4.0,217-_ 3,I26-- 1.,179 -- 1, 0 -_-0.914 - 0.230 1258, - 0.947 666. 0,503 584. . 0.440 .566 . 0,4i2o 
0.225 4.0d4 3.113 1.L75 1.205 0.916 0.ze0 1 58. 0.947 o70. 0.504 584. 0.440 566. 0.4,e 
.- 0,22.U -4. 057 3.092 1.?70 1.210 0.92z 0.421 1259. 0.9148 671. 0.b05 505. 0.44U 567. 0.427 
0.21/ 4.027 3.071 1.267 1.211 0.923 0.418 1259. 0.948 672. 0.500 586. 0.441 568. 0.427 
...0,.' .. 4.00 *. 3,Ubb 1,2 4 .|20 0.931 o..15 125S. 0,48 674. 0.507 586. 0.441 568. 0.4e8 
0.211 3.9, 3.041 1.2D1 1. 26 0l.93 0.d1a 1259. 0.948 675. 0.508 587. 0.442 569. 0.428 
--­0,20b----3.gb3 ­ -3.0 4 -1.25S - .Z32 --0.94U 0.,09 1260. 0.,48 677, 0.509 588. 0.,42 570. 0,429 
0.204 3.945 3.011 1.244 1.24 0.950 0. 05 1260. 0.949 676. 0.510 500. 0.443 570. 0.429 
-­0.202 -- 3.9 0 2. 94 1.2b2 1.2b2 0.955 0.dU3 126u, 0.S49 679. 0.511l =sp. 0.443 S71. 0.430 
0.199 3.9U7 2.980 1.249 1.&62 0.9o2 O.luo 1261. 0. 49 681. 0.513 589. 0.444 572. 0.43o 
0.196. 3.bv9 2.964 1.2 6 1.270 0.96d 0.191 1261. 0.949 6t2. 0.514 590. 0.444 572. o.431 
0.193 3,07 2.949 I.d43 1.29U 0, d 0.194 1261. 0.950 683. o.514 590. 0.444 573. 0.432 

























,0.|4 3.810 ?.m,98 1.?34 1,391 1.0"5 0.18S 120?. 0. 50 687. 0°517 b92. 0.446 576. 0.433 
0.181 3.7 t5 ?,Sdl 1.231 1.451 1o105, 0,152 1Z62. 0. 50 bee. 0.515 592. 0.446 577. U.434 
.0.175 3.761 e.b62 1.22B 1.521 1.158 0.179 1262. 0.951 690. 0.519 593. 0,447 577. 0.435 
0.174 3.737 d U42 1-224 1.6.50 1°2 5 0.175 1262. 0. 51 69i. O.52o 594. 0.447 570. 0.435 
.-­ 0.170-- 3.707 -_2.d19- 1.2',0 -. 1.714 -. 1J48 0.171 1263. 0. b1 692. 0,521 594. 0.447 579. 0.436 
•0,166 3.67 2.792 1.216 1.914 1.4b5 0.1.7 1,63. 0. Sl 693. 0.522 595. 0.44a 550. 0.437 
-.­0,164 3.641 Z.769 1.214 e,070 1.574 0,165 IZ64. 0.952 695. o.523 595. 0.448 581. 0.438 
0.160 3.609 2,7 3 1-810 2.PI2 1.68 0.161 126.. 0.652 696. 0.524 596. 0.449 502. 0.438 
•0,157 3.512 . 2,71b 1,2UI Z.361 1.,401 O,ind 1 64, 0, 51 697. 0.525 597. 0.4.9 583.. 0.43 
0.1!53 3.5J7 2.690 1.2D3 





















0.145 3.410 2.639 1.195 .97 2.261 0,146 1464. 0.952 700. 0,547 598. 0.450 586. 0.441 
0.142 3.431 2.609 1,1 2 3.265 2.4di 0.14J 1 64, 0.952 702. 0.525 599. 0.451 587. 0.44e 
0.138 3.367 2.577 1.105 31b62 2. 111 0.139 labb. 0.952 703, 0,5e9 599. 0.451 "60. 0,443 
o.136 3°345 2.b46 1.16b 3.,86 4.6de 0.137 lob . 0, 52 7U4. 0.530 o000. 0.b2 09. 0#4 
0.133 3.307 e,517 1,153 3,9 3 J.OuI 0.13 1 65. 0. 53 105. 0,531 600. 0,452 591. 0.445 
-0.130 -3.249 -2,466,-- 1,180 4 ,119 3.13b 0.131 1 6b, 0, '3 706. 0,b3z 601. 0.452 592. 0,445 
OIeb 3.2 5 2,4bo 1.11b 4,e83 " 3.,b2 0.1 1 1 b5, 0.953 7U7. 0.533 601. 0.4b3 593. 0.44t 
-0.1,!3 3.Id5 2.-Lh 1.173 4.418 3.3bb 0.124 1,6b. 0. 53 '708. 0.533 602. 0,453 594. 0.447 
0.119 3.1 4 e.39o 1.1b9 4.4S4 3.4e5 0,1d0 1265. o" 52 70S. 0.534 60 . 0.454 "95. 0.44d 
0.111 3.099 2.3b2 1.167 4.526 3.449 O.1l8 1,65. u.952 71o. 0.535 603. 0.454 596. 0,44 
0.114 3.057 2.33U 1.164 4.524 3.44d 0.115 1465. 0.552 71z. 0.535 004. 0.454 597. 0.450 
--­0.11 -3.I--Z-.98-. -­ 4.53b _-3.468 0.113 1265. 0.952 713. 0.b37 b04. 0.455 598. 0.4b1 
0.110 2.967 2.203 1.160 4.b33 3.457 0.111 1265. 0.953 714. 0.538 605. 0.456 600. 0,452 
125 
D TE :-S-20-13 
-PROJECT 011BE4 V4353+2164 .... 




s'.... GROUP MOfjkL VACh NO PO(PSIA) TC(DEG 9) ALPMA-PCOELL. ALPMA-SLCTOO ALPHA-PRE13ENO AOLL-MODEL Y0 
46. 13 7.92 14707 1327. 25.00 5.00 30i00 100.00 0 
-INF P-INF POI Q-lNP U-INF HHO-INF MU-INF PE/F7 x Y X/L L 
.... (EG R) -- MWP PA) PSIA) Ol)(T/SECI (Lem/FT3) (LOP/0I-SWC (FI-1) (IN) (IN) (IN) 
98.0 0.0161 1.311 0.709 3844. 0.4 4E-03 0.254E-05 0.674E 06 15.81 0.0 0.70 22.58 
S ZPI PPI PPI/PUI &P2 PPa PP21P01 ZTZ ITT 7TllT0 TWI TWI/IO TW2 TWR/1]G IW3 Tw3/T(; 
,-- -I )--­ -- .. .. ( -- (k$1A)... ilh) IbEG kl (DEG R) (DEG R) (DEG R) 
•0,107 2.925 2. 31 1.157 4,630 3. 64 0,108 1264. 0.953 715. 0.539 605. 0.456 601. 0.453 
0.105 2.880 d.198 l.IS5 4.1)31 3.45d 0.10f, 1 04. -0. "3 716. 0,639 606. 0.4656 602. 0..b4 
.-0.101 ---2.826 . 2.1b7 ...­1.151 4.525 3.4 3 0.102 1264. 0. "2 717. 0.540 60e. 0.457 603. 0.4b5 
0.098 2.7a7 2.13 1.146 4.526 3.456 0.099 l 64, 0.952 71e. 0.541 607. 0.457 604. 0.455 
,--0.096--­ 2.707 .-2.067 -­ 1.1.6 -­ 4,9.-- 3.45b 0.U97 12&3. u9b2 71;. 0.b42 607. 0.45a 60&. 0.456 
00,0 2.638 2.015 1.142 4.127 3.457 0,003, 1261. 0.1151 7db° 0.542 608. 0.458 607. 0.4bt 
,---0,089-- 2.01 ­ 1.956 1.139 4.529 3,tb 0,U U .1260. 0,960 721. 0.543 60e. 0.458 60a. 0.4bd 
0,086 2.47q 1.d94 1llJb 4. C7 3.459 o,0d7 lc 57, 0.W4 722, 0.544 609. 0.459 610. 0.459 
0.06OO3 ... 2.3 3 .- 1.830 -1.133 4.530 3.4b4 0,0d4 lEb4. 0.945 723. 0.545 609. 0.459 611. 0.460 
.0.079 2.300 1,7 j II9 4.531 3.4b7 0.080 1248. 0.941 724. 0-.545 610. 0.459 612. 0.461 
,--o0016 -. 04.-- 1,685 . 126 --. 5.32 --- 3.466 0.07 1243. 0.937 745. 0.546 610. 0.460 614. 0.462 
0.074 2.104 1.bI0 1.124 4,628 3,465 0.015 1236. 0.932 726. 0.547 . 611. 0,A60 615, 0.463 
,0.070 2.013 '.,42 1.120 4.510 3.469 0.07| 123o. 0. 27 727. 0.547 611. 0.461 616. 0.464 
0,066 1.923 1.473 1.11l3 4.131 3.472 0.069 1221. 0.920 727. 0;548 612. 0.461 618. 0,465 
r"0.06b - . 826 1.39; 1.'115 ..531 3,4/2 0,U66 1211. 0.913 722, 0,540 612. 0.461 619. 0.466 
0,0b3 1.7.31 



























0,067 1.5b4 1,| 1 1,107 4.536 3.476 0.058 1173. 0,084 731. 0.551 614. 0.462 622. 0.4669 
0.014Ob 1.,62 1.1111 1.104 4.b34 3.47b OOSb 1116. 0.o7l 732. 0..S,2 614. 0.463 624. 0.47U 
0,0ni 1.31b 1.0bb 1.101 4.t;35 3.419 0,05 Ili,). 0.859 733. 0.552 615. 0.463 62b. 0.471 
,0.048. 1,P91 0.990 110"8 4,536 3.479 0.04S 1121. 0.d44 734. 0.553 615. 0.464 626. 0.472 
0,045 1,208 0.927 1,0 5 4.536 3.483 0.046 1100. 0,029 735. 0.554 616. 0.464 627. 0.473 
..0.042-1.135 - O. .I Q02 4.S39 -3.465 0.043 1083. 0,016 736. 0O5!,4 616.. 0.464 628. 0.473 
0.039 1,U64 0.81d 1,009 4.541 3.491 0.040 1063. 0.Et01 736. O.5bb 617. 0.465 629. 0.474 
,01036 0,0 6 0.1b5 1.00.6 ..543 3.490 0.037 ' U43. 0.7d6 737. 0.60 617. 0.465 630. 0.475 
0,u33 01935 0.118 1.,083 .,646 3.49J 0,U34 1022. 0.770 738. 0.556 610. 0.466 631. 0.476 
•0.03u0O.d19 0.015 1.0b0 4.b53 3.498 0.031 1003'. 0.156 735. 0.557 61E. 0.466 632. 0.477 
0.027 0.827 0.635 1.017 4.,5b9 3.496 0.028 082. 0.740 740. 0,65a 619. 0.466 63.3. 0.477 
-­ 0,25-0.781 -06003.. 1.075 4.b64 -- 3.50Z 0.02b 962. 0.725 741. 0,658 619. 0.467 634. 0, 78 
0',021 0.741 0.568 1.011 ..b72 3.506 0,U42 940. 0.709. 742. 0.559 620. 0.467 636,; 0.479 
-.-­0.018 0.701 .0.53H - .Ubs 4. 75 3,b08 0.019 919. 0.693 7, 0.5b9 6U0. 0.467 637. 0.480 
O.U15 0.665 O.blu I.065 4.563 3,51t 0.vl6 899. 0.017 743. O. bO0 6Z1. 0.460 638. 0.401 
•0.012 -0.636 -0.4o7 1,062 4.b90 3.515 0.013 879, 0.b62 744. 0.561 621. 0.468 o39. 0.482 
0.010 0.609 
:---0,u07----0,5b0-0.4.al 


























DATE = 9-3-73 
PROJLCT NUtgiE .VA353-elbA 
APO. INC. F kCE bTATION, TEl04,.... ...-ARNOLD AIR 
NASA/RI 09 SHUTTLE TEST 
,.-PAGE I ­
, GROUP-- . ODL -VACH NO PC(PSIA) TO(OEG R) ALPHA-MODEL ALPHASECTOR ALPHA'PREUENO OLL-MODEL YAW 
'7. 139 7.92 Ib1.4 1327. 25.00 5.00 30.0 180.00 0 
T-IiF F-INF POI Q-INF U-INF hrO-IF vu-flF AE/FT X Y X/L L
 























-----------..383 1.227 - 0.912 1.334 42A0. 0.948 531. 0.400 528. 0.398 546. 0.411 
2.363 1.228 0.912 1.314 158. 0.948 533. 0.402 529. 0.399 547, 0.412 
----------------... ...... . 39 1.229 0.913 1.280 1258. 0.948 535. 0.403 530. 0.400 548. 0,413 
2.298 l.229 0.914 1.249 1258. 0.948 53&. 0.05 -532. 0.401 550. 0.414 
2.262- 1.230 .0.914 .1._13 U59. 0.949 540. 0.407 532. 0.401 552. 0.41b 
A.2J0 1.231 u.915 1.101 1255. 0.948 543. 0.409 532. 0.402 553. 0.417 
2.194 1.228 0.913 1.145 1258. 0.948 545. 0.411 535. 0.403 555. 0.418 
2.60 1.231 0.915 1.111 125a. 0.948 54E. 0.413 536. 0.404 559. 0.421 

























1.035 -­ 4.3t7---- 3. a3 --- 2.0db -. 1.220 o-.-0.914 . 1.036 1254. 0.45 592. 0.446 552. 0.416 593. 0.447 
1.002 4.402 3.3,9 2.052 1.22C 0.915 1.v0j Z24. 0.945 595. 0.448 553. 0.41b 594. 0.448 
0.968 4.518 . 3.393 2.018 1.219 . 0.915 0.969 125.. 0.945 537. 0.450 553. 0.417 595. 0.448 
0.934 4.5b0 3.,25 1.984 1.218 0.915 0.935 1254. 0.945 599. 0.451 554. 0.418 5gb. 0.449 
. 900 4.590 - 3.456.. 1.95,) 1.211 0.915 0.901 145. 0.945 601. 0.453 555. 0.418 596. 0.449 
0.86b5 4.632 3.465 1.915 1.216 0.915 0.606 1254. 0.945 6Q3. 0..55 5S6. 0.419 595. 0.449 
-- 4..68306o3 -. .511 .-..1.880 1.216. o.916 0.31 1253. 0.045 605. 0.456 556. 0.419 595. 0.448 
0.795 4.692 3.533 1.845 1.216 0.916 0.196 1254. 0.945 607. 0.458 557. 0.420 596. 0.449 
0.761 . 4.719 3.555 --.1.811 1.215 0.915 0.762 1254. 0.945 609. 0.459 558. 0,420 597, 0.450 
0.726 4.755 3.507 1.776 1.213 0.915 0.727 1253. 0.945 611. 0.461 555. 0,421 599. 0.451 























































































































































































































































--0.282--- 4.2 6 3.409 -...1.332 .­ 1..210 0.912 0.283 1258. 0.98 645, 0.489 573. 0.432 613. 0.462 
0.276 4.,!4 3.202 1.328 1.09 0.912 u,179 1258. 0.948 60. 0,490 574. 0,432 614. 0.462 
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DATE = 9-20-73 
-PROJECT NUB8R- VA353 21bA 
APO, INC. 
,--ARNOLD AIR FORCE 5TAIIONt TEN. 
NASA/RI OH9 5HUTTLL TLST 
,--PAGE - 2 
..... GRflup MODEL FACH NO PC(PSIA) TO(OE5 R) ALPhA-VCOEL ALPHA-SECTOR ALPHA-PRREEND POLL-MODEL YAW 
47. 1}9 ?.92 J49.3 1327, e5.02 4,9b 30.00 180.00 0 
T-INF P-INF PO1 Q-INF U-INF flhC INF PL-INF RE/FT x Y X/L L 
,-.. .(DEG R) (PSIA) (PSIA) (PSIA) (FT/5EC) (LUM/FT3) (L8F/F7-SEC) (F7-1) (IN) (IN) (IN) 
98.0 0.0163 1.326 0.'716 3844. V,40,E-03 0.254E-05 0.681E 06 13.55 OQ 0.60 22.58 
S ZP1 PPI PP1/POl ZP2 I-P2 Pp2/PcI Zl TT2 TT2/TO Twl TWI/TO TW2 TW2/70 TW3 TW3/TU 
--IN)--APS1A)--------.. -(IN) --- AP514)--- UN) (DEG 9) (0EG R) (DEG R) (DEG R) 
.--0.275 ...4.233 - 3.19, -­1.325 -­ 1.210 0.913 0.476 Iz5a. 0.948 652. 0.491 574. 0.433 614. 0.463 
0.272 4.,0 3,1b5 1.322 1.210 U.913 u.273 1258. 0, 5e 052, 0.492 575. 0.433 615. 0.463 
0.469 4.2U8 3.177 1.319 1,20A 0.912 O, lU 1,50. 0.948 bb55 0.494 575. 0.434 616. 0.464 
0.2o5 4.197 3.167 1.315 1.210 0.913 0.2b6 I55". 0.,948 656. 0.495 576. 0.434 616. 0,464 
0.,256 4,1b9 3,1 8 1.30B IZ09 0.913 Ok 1258. 0.948 659. 0.497 577. 0.435 618. O.4b5 
-0.2b6 4,155 . 3.13b 1.305 1.408 O.912 0,d57 1256. 0.948 651. 0.498 57e. 0.435 618. 0.466 









































































































-0,224 __...3 0 3.U29 .... ?, - 1...,04 .0 q13 0.,d 1260. 0°."0 67E. 0.508 584, 0.440 624. 0,47U 
O, 'l 3.S20 3.015 1.271 1.4o5 0.913 0.422 1 60, 0,949 670. 0,509 584. 0.440' 624. 0.471 
0.21 3,902 3,0U3 1.26d 1, 03 0.912 0,el 1260. 0,949 617. 0.510 585. 0.441 62b. 0.471 
0.215 3.S.5 , 1.265 1.202 0.912 0.410 | bO, 0.950 679. 0,511 585. 0.441 620. 0.471 
O.0,12 3.90 7 2.981 
0.209 3.5j5 2."b 





































0,i03 3.868 2.94U 1.2 3 1.199 0.911 0.4u4 lib51 0,Y50 684. 0.515 568. 0.443 628. 0.473 
0.200 3.8.5 2.9,4 Ie50 1.199 0.1 0,eUl i 1261 0.950 685. 0.516 580, 0.443 628. 0.413 
0.1 " 3.821 2.906 1.246 1.198 0.912 0,197 1261. 0,950o 666. 0.517 589. 0.444 629. 0.474 




- 3.7 1, -P 
,d l.lO1.1. 0Iq 





















0.183 3.71,; 2*bJ4 1. 33 1.197 0,912 0,IV4 1262. O.9bl b51, 0.521 591. 0.445 530. 0.475 




























































































-O.lbi 3.42t 2.606 1.201 1.197 0.911 0,1512 1265. 0.9b3 701. 0.528 596. 0.449 633. 0.477 
0.148 3.3d9 L.579' 1.198 1.1"8 0.912 0.1-9 .1,6b. 0. ,54 702. 0.!529 596. 0.449 633. 0.477 
_O0,1b_---3.350---2.550--- IIg5 ----. 194.--_ 0.909 0.146 12655. 0.953 703. 0.530 597. 0.450 (134. 0.477 
0.142 3,3a0 2.b29 1.192 1.195 0.912 0.143 1266. 0.954 705. 0.531 59S. 0.450 634, 0.478. 
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"D"ATE =9-20-73 .... 
.-.PROJECT NUNBER .VA353-2166 
ARO. INC. 
-ARNOLD AIR F04CE STATION. TENN--...... . . 
NASA/RI O0" SHUTTLE TEST 
,-PAGE = 3 -
.............GRCUP VOOEL - ACH NO. PO(PSIA) TC(MEG R) ALPFA-MCDEL ALPMA-SECTOR ALPHA-PREBEND POLL-HOOEL YAW 
47. 139 7.92 148.0 13 7, 5,0z 4.90 30.00 180.00 0 
TINF P-INF--- OI0 Q-INF U-INF kmC-INF VU-INF PE/FT x Y X/L L 
....(CEO k) . (PSIA) tPSIA) (PSIA) (FT/bEC) (LUM/FT3) (LEV/tT-5LCI 9FT-I) (IN) (IN) (IN) 
98.0 0.0162 1.314 0.710 3844. 0.445E-03 0,e64E-05 0.675E 06 13.55 0.0 0.60 22.S8 
S ZPI PFI PPI/PUl LP2 PP2 PPd/P01 Z'Ie TT2 TT2/TC . TWI %/70 TWZ TW2/T0 TW3 Tw3,/To 
-(11NI - PSIA) (IN) (PSIA) (Ito iO6 j (WE5R) MDEG R) (DEG R) 
.- 135 .3286.. 2,bUl- 1.189 1.200 0.913 U.1-0 1266. 0.954 7u6. 0*b32 59e. 0.451 634. 0.478 
0.136 3.25o 2.414 1,186 1.lq6 U. lO o.137 1266. 0o'54 7D7. 0.533 595. 0,451 635. 0.478 
.. 132 -- 3.212-.' ,445 -- 1,142 . 196 0, II 0.133 12b6. 0.954 7JE, 0.533 599, 0.452 635. 0.478 
0.129 3.116 2.418 1,179 1.199 0.914 0.130 1cb7. 0, "4 7US. 0.534 600. O, Z2 635. U.479 
.--­0,]26---3.13 7---d,3b6- 1,176----.199 -- 0,S12 .. 0.1 7 li6b° 0, 54 710. 0.535 600. 0.452 630. 0.479 
0.122 3.0 5 ,3b4 1.172 1,1"9 0. 12 0.143 1266. 0, 54 711. 0,!636 601. 0.453 636. 0.479 
,0.119 - 3.056 2.3Z3 - 1.169 1.197 - .910 0.140 1267. 0.955 712. 0.536 602. 0.453 (136. 0.479 
0.110 3,0k1 2.295 1,lb6 . 201 0.912 0,I17 1267. 0,955 713. 0.537 6o2. 0.454 637. 0.480 
,..-..114. 2,."7 .Z67 1.164 1.203 u.903 0,11 1267. 0.955' 714. 0.538 602. 0.454 637. 0.480 
0.111 2.955 2.,.3 1,t1 1,eod 0,913 0,1112 1267. 0, 155 715. 0.539 603. 0.454 637. 0.480 
.-- 0.109--.-2.94i .... 2 16 I-. I 59 --­ 1o.05 -0.914 0.11V 1267. 0, 55 716. 0.539 604. 0.455 638. 0.481 
O.1 6 ,.0E 191 1,kb6 1,2 . 0.914 0.101 12b7. 0.955 717. 0,b40 604. 0.455 636. 0,4dl 
,0.10w . 855 ?. 1,04 - .Lb4 1.209 0.91b 0°10b 1268. 0, 55 718. 0.541 605. 0.456 638. 0..81 
0,101 2.216 4.1.33 1.151 1.2i2 0.916 0~i,0 1 08. 0. "5 719. 0.!142 605. 0.456 6.39. O,4dl 
.. 099 2.772 2.100 1.149 1.,16 0.921 0.100 12b8. 0* 55 72o. 0.542 606. 0.456 639. 0.48Z 
0.095 2.,3 2.063 1.145 1.217 0. ZL 0.0 6 1267. 0.955 7dl, 0.543 606. 0.457 "639. 0.402 
-- OV0,0 .618 E,0ey 112 1.2d4 - 0., 7 u,093 1,67. U,955 £2,. 0,644 607. 0,451 640. 0.,8 
OOQO 2.6,5 1.qu 1.1,0 1.,30 0.932 0.091 1268. 0. "s 722. a.545 607. 0.458 640. 0.482 
0.087 2.b69 1.946 1.137 1.235 0, 3b 0,UP8 1,67. 0, 55 ?d4. 0.545 608. 0.458 640. 0.482 
0.064 B.507 1,699 1.134 1,C¢2 US41 O°Ud5 1,66. 0, 54 725 0.546 608. 0.456 640. 0.483 
O-.081 2. 44 1.850 1.121 i.4b1 0. 48 0.0m, 126S. 0.953 7 5, 0.547 609. 0,45g 641. 0.483 
0.079 2.312 1.795 1.1d9 1. b6 0.951 0,Ve0 1263. 01,952 726. 0.547 60;, 0.4bg 641. 0.4t$3 
.-0016- . ,3U0 .--.741 -.-­ 1.126 - 1.,63 -- 0.9b6 0.077 1261. 0,s50 7d7. 0.548 610. 0.460 641. 0.483 































. 0,0b6 2,01U Ilb522 1.116 1.305 0. "a 0.0b7 1245. 0.938 731, 0.b55 612. 0.461 643. 01484 
OU63 1,9 8 1.4"0 1.113 1-133 1,009 0.064 1237, 0, 32 732. O~bbl 612. 0.461 643. 0,4d4 
-.-.. 060- --.1,0 1,3 2 1.110 I.ibb 1.03b O~uol 1226. 0. 25 732. 0,552 613. 0.462 643. 0.485 
0.05s 1.,6 I.J4. 1.108 1.403 1.06J 0O.ub 1,20, 0. 19 7J4. 0.553 612. 0.462 644. 0.,86 
0.0"s loeJ Ieb4 1,105 1.45 1 1.100 OVbt 121U. 0.912 734. 0.553 614. 0.463 644. 0.48b 
0.053 I~bb5 1.201 1.103 I.%10 1.144 0,Ub4 1197. 0°902 735. 0*554 614. 0.463 644. 0.486 
0.049 1,5b2 1.138 I.U 9 I 9 0,0b0 1183. 0..91, 736. 0.555 61b. 0.463 645. 0.48o 
O.O~b 1.416I 1.073 IU b 1.,21 1,30b 0,041 1164. 0,b77 737. 0.555 615. 0.464 645. 0.486 
.0.02 -1°3,9 -­ 1.i006-1.092 . 1,! 1, 02 0,03 114'4. 0.662 730. 0,656 616. 0.464 645. 0.486 
0.039 1.24b 0.9,3 1.08V 1°%60 1.4t 0.040 112.. 0 b47 73q, 0,557 616. 0.464 646. 0.487 
+0.036 1.164 0,882* 1,0b5 2.095 1.588 O.U3 11I04. 0,032 740. 0,557 617. 0°4b5 646. 0,467 































_.--,2U--,8b3 ... u~bbg -......1.070 e-.S,34 - 2.224 .U,99 1. 0.747 743. 0.560 619. 0.466 648. 0.488 










--APRoLD AIR F04C2 STATib0i ft..--- ........
 
NASA/RI OH9 SHUTILE TEST
 
PAGE-m 4 ­
...... GRGUP.- PODEL- -NAC NO PC(PS7A) TC(CEG A) ALPM"A-CDEL ALPHA 5ECTOH ALPHAPHEEND POLL-MOQEL YAW
 
47. 139 9 148137; c .o2z.98 30.00 180.00 0
 
T-ThF I P-INF P0I Q-IN& U-ThF KIO-INF PL-IKF FE/FT x Y X/L L 
,.EG A). IPSIA) (PSIA) (PSIA) (FT/SEC) (LbU/rT3) (LUP/FT-SLC) (FT-I) (IN) (IIN) (ZN) 
98.0 0.016e 1.318 0.113 3644. U.447-03 0.254E-05 0.677E 06 13.55' 0.0 0.60 22.58
 
ZP1 PPI PPi/POI ZP2 PP2 gO/Pdi Z12 Tf2 TT2/TO TN Thi/TO T2 TW2/IO Tw3 T3/To
 
t-INL--4-PS I A )--< -- 4--I---tN)----(P S IA)-- ---- t)-- (CEO A) COG Rl tCEe A) (OLG R) 
-001. 0.776-- --0.569 - 1.061 3. 94 2.7Z6 0.012 923. 0.696 744, 0.561 620. 0.467 64a. 0.488 
0.u7 0.7 d Ob2 1.057 3.830 4.503 0.00O 'b43. U.635 745. 0.562 620. 0,468 648. 0.489 
-0.007 ...... ...0.4 1.... .... 2.975 , 0.637 0.564 622. 0.469 650. 0.49o0.608 1.057 3.S22.. 0.008 846. 748. 
. . ... . 
.. _... . _

..  ... .......... 

... . I -- . . .. .....-­
- ... .. . . .30 
........ ... 1 0
 
P R J CT.ME W-V 3 5 3 -2 l , ... 
-ARNOLD AIR-FCRCE 57A TION. -TENN- ....­ ..... 
I 1 ASA/RI 0 9 SHUTTLE TLST 
-PAGE = I-­
...... GO P DEL---ACH NO .PO(PSIA) TC{OtG R) ALPHA-PCDE1 ALPHA-SLC70R ALPHA-PREBEND POLL-MODEL YAW 
•48. 139 7,9 149.5 1333. 15.42 14,0b 30.00 180.00 0 
)"T-IhF R-INF POI Q-INF b-lNF " hU-l&F "Pt-lNF PE1FT X Y X/L L 
.-... . .(CEG W) .. PSIA)--..-iPSIA). iPSIA) (FT/SEC). (LHM/FT3) (LOk /FT-SLC) (Fl-i) IN) (IN) (IN) 























.. ... 2,3R8 1.294 -­ 0.974 1.339 1250. 0.937 552. 0.414 543. 0.407. 552. 0.414 
1.336 4.539 3.416 2.38t, 1.295 0.074 1.337 1250. 0.930 563, 0.422 547. 0.410 5530 0.415 



























1,201 4,550 3,4?4 2.251 1.&98 0. 7/ Idoe 1250. 0,957 5be, 0.426 54e. 0.411 554. 0.416 
•-1.167 .456 ....3.421 - 2.217 . ?.,95 0.974 1.10d, IZ49, 0. 37 559. 0.427 549. 0.412 554° 0.416 
1.134 4.540 3.417 2.184 1. 07 0.976 1.13Z 12h0, 0.937 570. 0.428 5.S, 0.412 ,54, 0.416 
,1.100 4.512 ,3.395 .150 1.298 .0976 f.101 1249. 0. 37 .572. 0.429 549. 0.412 554. 0.416 
1.064 4.465 3.360 2.114 1.207 U,97b 1,065 1249. 0,937 575. 0.430 550. 0.412 .554. 0.416 
- 1.031 -- 4,413 -­ 3.j 1----- ,-2 S 1,297 -­ 0.91b . 1.02 124 , - 0.37 574, 0.431 550. 0.413 555. 0.-16 
0.990 4,346 3.2b8 2.048 .1.296 0.974 *0. "9 1,49. 0.937 575. 0.432 550. 0.413 555. 0..16 
0.9b4 . .4.264 3.?Ub 2.014 i. 98 .O. 7b 0.96S 124 , 0,937 577. 0.433 $51. 0.413 555. 0.416' 
0.930 4.175 3.140 1.9d0 1.300 O.Y/6 0, 31 1249. 0,9;J7 578. 0.433 551. 0.413- 555, 0.416 
.8 ,B4 4.071 -.30bi .I,44 1.304 . ,9 1 ,;5 1249. 0.937 575. 0.434 b52. 0.414 555. 0.416 
0.Bbi 3,I9t4 






































.. 758 . 3.654 2.7t0 1.608 3.085 3.001 0.759 1250. 0.937 584. 0.438 553. 0.415 556. 0, 17 































• -- 0.620 -­ .223433 --- 1.070 - ,4.138 . 3.112 0.621 I¢51. 0. 37 589. 0.441 554. 0.416 556. 0.417 
0°b6b. 3.1.b 2.354 1.636 4.lh8 3.151 01561 1251, 0,9 7 90, O..44Z 0 5. 0.416 b550 0.411 
0.552 3.0Z3 2.213 - I~b02 ,229 3.160 O. ,3 I¢51, 0,936 5 1, 0.443 555. 0.416 556. 0, 17 
0.516 2.915 2°IV3 1.506 .,2d1 3.221 O.b,17 Id53. 0. 39 5 3o 0.444 555. 0.416 557. 0.417 
.0.482 *-2.801 2.108 1.53e 4.339 3.265 0. 63 1 53o 0.935 594. 0.445 556. 0.417 557. 0.417 
0.o.4 2.673 2.010 1,4 4 4.4o5 3.314 0.445 1,5 , 0.940 595, 0.446 556. 0.417 557. 0.418 
1.463 4,459 , ,35b 4d0.414 ] 50, 0. 41 596. 0.447 550. 0.417 b57. 0.41S 

























1.379 4.S74 3.440 0,3J0 Ieb1. o.9.5 bUl. 0,45U 558. 0.418 b558, 0.418 
1.37 4.5dO 3.44 0.J25 1i61. 0.Y5 602. 0.451 558, 0,418 b58, 0.418 
.. . .?1i 4.581 .44 O.j2 1,61. U.946 6U3. 0.452 559. 0.419 558. 0,416 
1.3b8 4.583 3.446 0,J19 132,2 0.946 604. 0.4S3 559. 0.419 558. 0,418 
0,316 1.i758 1.322 1.366 4.E85 3.448 0,J17 1,62. 0.946 05. 0.454 559. 0.410 558. 0.418 
0.313 1.716 1,490 1.363 4,5 5 3.448 u.314 I 62, 0, 46 607. 0.455 5600. 0.419 558. 0..,9 
0,3I1 .1.679 1.263 1.361 4,5ql 3,45, 0,31 1 02. 0.946 60a. 0.455 560. 0.420 559. 0.419 


































NASA/RI Oh" SHUTTLE TEST 
....PAGE = 2 -­
.. ... GROUP MODEL MACH N O PG(PSIA) TG(CEG R) ALPHA-MODEL ALPhA-5ECTOR ALPHA-PQE8END POLL-MODEL YAW 
48. 139 7.qe 149.8 1334. 15.44 14.50 30.00 180.00 0
 
7-IKF P-INi POI G-lNF U-INF kho- IhtP II- IF PL/FT X Y X/L L 
,...... (CEG k) . WSIA) (PS1A) (PSIA) (FT/SEC) (L8M/FT3) (LEM/Fl-5EC) (FT-11 (IN) (IN), (IN) 
55.5 0,010 1.330 0.719 3b54, U,445E-03 O.b5BE-05 0.678t 06 22.5d 0.0 1.00 22.58 
S ZP1 PPt PPIlP01 ZP2 IPP2 PP2poP0 ZT2 7T2 7TkPTO T.1 TWI/TO TW2 TW2/7O TW3 TwA/TO 
-- PSIN A)---.. .. .. ; ) -- (PSIA) .. . (IN) CUEG A) (DEG k) (DEG R) (DEG R) 
•0.29d -- 1.546--...,163 -- 1.348 4.595 3.455 0.299 1262. 0. 46 612. 0,459 561. 0.421 559. 0.419
 
0.296 1.515 1.1ig 1.346 4.597 3.451 O.e9?. I1,1 0.945 613. 0.460 561. 0.421 .559. 0.419
 
-0.293 	 1.479 1.112 -1.343 4.598 3..57 0.294 1260. 0.944 614. 0.460 56i. 0.421 559. U.419 
0,e90 1.444 1.066 1.340 4.595 3.-Sd 0, 91 1259. 0.944 615. 0.461 562. 0.421 b60. 0.419 
0.2n7 -1..13-.... I.ob3--1.337 -- 4. gl -- 3.458 0.266 125,18 0o 43 -616. 0.462 562. 0.422 560. C.4ZU 
0.285 1.381 1.039 1.335 4.b96 3.45d 0.460 145,7. 0.942 616. 0.463 563. 0.422 560. 0.420
 
.Z-0.282 -- 1.351 1.016 -1.332 4.601 3.460 0.,d3 1255,. 0.941 619. 0.464 563. 0.422 560. 0.42O
 
0.278 1.3d2 0.994 1.32B 4.603 3.461 0.079 Ie53, 0.939 620. 0.465 563. 0.422 560. 0.420
 
0.276 - -i, C 0.97U 1.346 4.605 3.463 0.277 1451. 0.936 621. 0.465 564. 0.423 560. 0.420
 
0.274 1.26U 0,'V41 1.3e4 4.603 3.461 0.21b 1249. 0.936 622. 0.466 564. 0.423 561. 0.420
 
0.271 - .1.231 -- 0. I5 - .2 -- 4.606.- 3. 61- -. ,!72? - 1246... 0.934 623. 0.467 564. 0.423 -- 561,. 0.42u. 
0.2b8 1.200 0.903 1.318 4,003 3.401 0.269 1 3, 0.932 624, 0.465 565. 0.423 561. 0.4e0 
-0.2b5 1.lb8 o.87b 1.315 4.603 3.461 0.e66 1139. 0,029 .6 5 0.469 565. 0.444 561. 0.421
 
0.262 1.139 0.b56 1.312 4.604 3.460 0,do3 1635. 0.926 '626. 0.469 565. 0.424 561. 0.421
 
,-0.256 - 1.111 U~bih 1,3u8 4.606 3.463 0.k59 1229. 0-922 627. 0.470 566. 0.424 561. 0.421
 
0,e5b 1.018 
 u.blu 1.306 4.b07 3. 62 0,207 1224. 0,918 6U.* 0.471 566. 0.424 562. 0.421l
 
-- 0.252 --- 1.049,- 0.789.-- 1.3Ue . .606 -. 3.463 .0.253 1,19. 0.914 620, 0.472 566. 0.424 562. 0.441 
0,250 1.007 0.764 1,3u 4.600. 3.4b9 0.251 1215. 0.911 630. 0.47.1 567. 0.425 562. 0.4,!l 
-. 247 -0.988 0.743 1.,97 4.604 '3.462 0.445 1209. 0.906 o31, 0.473 567. 0.425 562. 0.421 
0.245 0.903 0.724 1.295 4.603 3.461 0.446 1403. 0.902 632. 0.474 507. 0.425 502. 0.421
 
-. 0.41. 0.93 0.102 . !l.e 1 4,b03 3.459 0. 42 119b. 0.896 b33. 0.475 56e. 0.426 562. 0.422
 
0,237 "0.90b O.bdI 1.4di 4,C03 3.459 O. .Id 1186. 0.689 634. 0.475 568. 0.426 562. 0.422
 
-- 0,235 Q.8,80- -- 0 .8.2.... 1.eo5- 4.004 .3.464 U.436 1160. 0,b85 635. 0.4T6 568. 0,426 563. 0.4a2
 
0.233 0,6b4 0.b42 1..'83 4.000 .3.459 0.234 1174. 0.880 636. 0.477 569. 0.427 563. 0.422
 
•-0.230 0.b31 - .6d4 1.280 4.602 3.458 0.e31 1167. 0.815 637. -0.478 569. 0.427 563. 0.4.12
 
{)bU 1.277 3.4b9 1159. 63e. 569. 
.224,G 0.785 0:590 1.274 4.600 3.4b7 0.425 1152. 0,d64 639. 0.479 570. 0.427 563. U.4"2 
0,2e1 0.763 0.573 1.1111 4.601 3. 5d 0,d22 1144. 0,057 "o0. 0.480 570. 0.427 563. U.422 
0-..ZIel 7 . . ...- 5 . .1.267. ..600 .- .407 0.1 18 1133. 0;.49 041. 0.481 571. 0.428 . 564. 0.4e2 
0.227 0.008 60 4.604 0.228 0.d69 0.476 0.427 563, 0.424
 
0.481 571. 0.428 564. 0.423
•0.213 .7 1 0.542 1.263 4.600 3i.459 0.e14 1123. O.b42 6.2. 

•0.409 0.701 0o5b7 1.251) 4.602 3.4b8 0,e10 III?. U.U34 643. 0.482 571. *0.428 564. U,4Z3
 
0.206 G.b79 0.5l0 1.25b ., 3.4b4 0°507 1102. Obeb 6,4. 0.483 572. 0.429 564. 0.423
 
-0.202 0.061 0.496 1.2b2 4.600 3.45b 0.,!03 1092. O.dlg 645. 0.484 572. 0.429 564. 0.423
 
•0.1913 0.642 0.48'2 1.441 4,E93 3.452 .0.1"9 102. O.dll 646. 0.484 572. 0.429 564. 0.423 
-0.195 - -- 0,"1- 0.467 -1.445 4 94 3,4b2 0.1 b 1072. 0,U04 647. 0.485 573. 0.429 565. 0,4Z3 
0,11 U.bJ5 0.4t 1.241 4.597 3.454 0.1592 106. 0.195 64e. 0.486 b73. 0,429 565. 0.423
 
1052. 649. 0.486 0.430 0.423
0.181 0.805 0.44d 1.238 4.5b9 3.4054 0.189 G.W E 573. 565, 

0.16- 0.571 0..29 1.234 4.b98 3.455 0,Id5 1042. 0.781 650, 0.4d7 574. 0.430 565. V.444
 
0.O1bu O.5bO 0. 18 1.430 4.bgg 3.4560 .O1li 1030. 0.772 051. 0.488 574. 0.430 505. 0.42
 
o.17o 0.5.1 0.407 1,226 4.o00 3.4bb U.177 1019. 0.7o4 652. 0.489 574. 0.431 
 565. 0.424
 
-0.173.-.5...03 -. 1.223 4.600-.-.J.456 0.114 1009. 0.756 053. 0.489 575. 0.431 566. 
 0.424
 











NASA/RI 0"9 5HUTTLL TEST
 
, PAGE .- o3 . . . . . ...
 
,-, -GROUP P0C5L MACH NO PO(PSIA) T0(CU3 R) ALPHA-I'CDL ALPHA-SWCOR ALPHA-PREBENO POLL-MODEL YAW 
48. 139 7.92 149.9 1334. 15.44 14.56 30.00 180.00 0
 
T-INF P-INF POI O-INF U-INF kHH0-1F VU-INF 9E/FT x Y X/L 1.
 
............ (DEG R) 01SIA) . (PSIA) .(PSIA) (FT/SEC) (L6M/FT3) (LRM/FT-SEC) (FT-1) (IN) (IN) (IN)
 
98.5 0.0164 1.J33 0.720 3854. 0*449E-03 0.255S-05 0.679E 06 2a.58 0.0 1.00 22,5b
 
ZF! PPI PPI/p01 Zve pp2 PP2/POI ZTU TT'Z TT2/TO TwI TWI/70 Tw2 TWEITQ TW3 T03/70 
-- IN)- ....(PS IA) .........-91N - P5A). .. (IN) iDEG Q) (DEG P) (DEG A) (DEG k) 
-0,165- 0.494 .0,371 .1.215 4.597 3.4b2 0.166 ;87, 0.740 655. 0.491 576. 0.431 566. 0.4
 
0.161 0.4e2 0.362 1.211 4.090 3.455 0.ib2 577. 0.732 6b6. 0.491 576. 0.431 566. 0.424
 
--0,158 ,0.469 0.352 1.208 4.597 3..b2 0.159 966, U.724 656. 0.49, 576. 0.432 566. U.424
 
0.15b 0.4 4 0.341 1,eU0 ..591 3.448 0.156 956. 0.717 657. 0.493 576. 0, 32 566. 0, 2b
 
0.149 0.433 0.325 1.1 9 4.59 3.449 0,150 939. 0.704 w5g, 0.494 577. 0.433 567. 0,425
 
-0.147 0.420 -0,3i . 1.197 4.591 3.4 0 0.14d 932. 0.699 660. 0.495 577. 0.433 567. 0,4L5
 
0.145 O..Je 0,309 1,1 15 4.593 J.449 0.14b 926. 0.694 661. 0.495 578. 0.433 567. 0.4&b
 
'-0,1-2 .0,.01 0,30! 1,1 2 4.589 3.44b 0.143 920. 0.6V9 6b2. 0.496 578. 0.433 567. o.,!Z5
 
0.14C 0.394 0,d96 1.190 4,587 3,447 0.111 914. 0*bd5 663. 0.497 576. 0.434 567. 0O,25
 
,-,.0,137--0,385 - -....7 4.5e8 4,48 sod. 6b4. 579. 568.
0,d8 l -- .-. 0.136 0.680 0.497 0. 34 0.425
 
0.134 0.315 0.281 1.184 4.5d3 3.442 0,13b g00. U.674 665. 0.498 579. 0.434 568. 0,4db
 
0.131 U,3b8 0,276 1.181 4.580 3.43 0.13 292. 0.669 665. 0.499 "579. 0.434 568. O,4eb 
0.126 0.361 0.271 1.178 4.b79 3.43d 0l.e e83. 0.662 066. 0.499 580. 0.434 5b8. 0.4,e5 
-0.12b5--- 0.3bi 0.204. 1.175 4.b77 3.43SI O,Le6 075. 0.656 667. 0.500 580. 0.435 568. 0.426 
0.12U 0.3-5 O.2bg 1.170 4.570 3.43 0.IdI 866. 0.649 668. 0.b0 580. 0.4355 568. 0.4d6 
--.1 - 0.33d.---0.254__- 1.168. -4.565 - 3.430 0.119 856. 0.643 669. 0.501 581. 0.435 569. 0.426 
0.11s 0.330 0. 46 I,1bs 4.S64 3.4 9 o.116 053. 0.639 670. 0.502 581. 0.435 569. 0.426
 
-0.11i 0.321 0.241 1.162 4.b556 3.4 i 0.113 846. 0.634 671. 0o.502 582. 0.436 569. 0.4d6
 
0.110 0.315 O."Jh 1.1h0 4.555 3.A23 0.111 841. 0.630 611. 0.503 585. 0.436 569. 0.426
 
0.106 0.309 O.2, I,156 4.5b0 3.417 O'lut 834, 0.625 672. 0.504 582. 0.436 569. 0.426
 
0.103 0.3Ui 0. d 1.153 4.5 0 3.416 0,10 847. 0.619 673. 0,504 583. 0.43b 569. 0.4200
 
0.09b Od'O O.418 1,i 6 .531 3.405 0. 7 .14. 0.008 675. 0.506 583. 0.437 570. OO27
 
•0.093 	- 0.243 0.212 1.143 4.528 3.403 0.0g. b0S. 0.603 676. 0.500 584. 0.437 570. 0,.47
 
0,0qu 0.2cO 0.210 J.140 4.524 3.2 d 0.091 798. 0.550 677. 0.507 b84. 0.437 570. 0.4e?
 
OOd6 0.27- 0.dU6 1.136 4...9 3.JV3 0°0"/ 791. 0,593 617. 0.507 584. 0.438 570. 0.427
 
0.0d4 0.266 0.199 1.134 4.511 3.30b 0.u 785. O.bpa 670. 0.508 585. 0,438 570. 0.,2Z7
 
-0.080--- 0.262 -- 0.196-.--1.130 . 4.509 J. "b O.UAI 18U. Vt,65' 61;. 0.50g 585. 0.438 571. O.,. 7 
0.07d 0.2 4 U.191 1.128 4.503 J.384 U.uq 175h. 0.580 680. 0.b09 505. 0.439 571. U,427 
O001 0.2 i O,1dG 1.I45 4.496 3.J78 0,016 770. 0,577 681. 0,510 586. 0.439 571. 0.4e 
0,07l 0.248 0.16b 1.121 4.40 3.015 0.072 764. 0.572 681. 0.!b10 b86. 0.439 571. 0,4e5 
O.UOb 0.2 0 0,i 0 1.118 4.4ab 3.309 O.0"g 758. O.b6fi 68'. 0,511 580, 0.439 571. 0.425
 
O.uo5 0.c35 0.177 1.115 4.482 3.30b O.Ubb l52, O.b63 683. C.512 587. 0.439 ,71, 0. 28
 
-0,062 -- 0.231 --- 0.17 ,-.112 4.479 3.366 O.Ubj 746. 0.559 b84. 0.512 587. 0.440 572. 0.428
 
0.059 0.245 0.1o9 1.109 4,469 3.550 0.050 740. 0.554 085. n.513 58E. 0.440 572. 0.428
 
0,uSs 0.2 3 0.108 1.105 4°.63 3.351 0,056 134. 0.550 6d6. 0.513 588. 0.440 572. 0o.4e8
 
0.048 - 0.115 u.162 ,0"8 4,44% J.341 0,U40 721. 0°640 687. 0,515 58a. 0.441 b12. U. 49
 
0.045 0.211 0.159 I.0s 4.441 3.133b 0.046 715. 0.535 689. 0.515 58S. 0.441 572. 0.429
 






- PROjECT hUNAE VA353-21b4 -..
 
ARO. INC. 
,.ZARNOLD AIR-FGCt-STAI-ON fTENN..-- ---- - -. -
hASA/RI OF9 SHUTTLE TEST 
,.--.PAGE 4 -.-. 
GROUP _.MOUEL. -- VACH NO PC(PSIA) T0(bEG A) ALPrA-$COEL ALPHA-SECTOR ALPHA-PREBEND POLL-MODEL YAW 
48. 139 7.92 149.9 133g. 15.44 14.56 30.00 180.00 0 
T-IF P-INF POl Q-INF U-flF HkG-IhF VL-INF FE/FT A Y X/L L 
.DEG R) -(PSIA) --- (PSIA) (PSIA) (FT/SEC) LS/FT3) (LdI/FI-SEC) (FT-I) (IN) (IN) (N) 
98.6 0.0164 1.332 0.720 3856. 0.449E-U3 O.ZbEE-05 0.678E 06 22.58 0.0 1.00 22.58 
ZPI PF1 PPI/PU1 ZP2 PP2 PP2/POl Z12 T72 TT2/TO Twl T1/TO TW2 TW2/TO Tw3 Tw3/To 
IN) - I) - (DEG k) - (EG k) (DEG A) (DEG R). 
.--0.034 - 0.199 0.150 1.084 4.409 3.311 0.035 695.. 0.521 690. 0.517 590. 0,442 573. 0.429
 
0.030 0.1;. 0.146 1.0dO 4.403 3.306 0.031 689. 0.b16 691. 0.,51 590. 0.442 573. 0.4e5 
S0.026 -- 0.192 - .0.14 - 1.076 4.397 3.302 0.u27 683. D.512 692. 0.518 590. 0.442 573. 0.449 
0.023 0.191 0.143 1.073 4.286 3.292 0.024 678. 0.508 693. 0.519 591. 0.443 573. 0.43C 
*--.t9---0. 186----O,1.0--1.069---- 4.377 -- 3.287 0;0e0 672.. 0.503 693. 0.519 591. 0.443 574. 0.430 
0.015 0.lbr 0.136 1.0b5 4.36b 3.27d 0.016 666. 0.499 694. 0.520 591. 0.443 574. 0.430 
.---- - 0.135 --- 1.061 4.347 - 3.264 0.014 658. 0.493 695. 0.520 0.443 574. 0.4300.01--- 0.179. 592. 

0.007 0.174 0.131 1.057 4.334 3.2b4 O.UO8 640. 0.479 696. 0.521 592. 0.444 574. 0;430 
...-0,007-. 15 ...--0,124 - 1.057. 4.332 3.253 0.008 636. 0,476 700. 0.524 594. 0.445 575. 0.431 
.. .. ....
- . ... ...  .
 
..... . .. .. . .. .... . . . . 
.... . .. ... ... .... ... 134
 
DATE = 5-20-?3 
,--.PROJECT NUNIIER .VA353-216A ... ... .-­
....

-ASNOLD. AIR.-F~kCE.STATI=#*-TE N.... 
fASA/RI 01-9 SHUTTLE TEST 
,- -r-PAGE-1 ;­
. . ------.......GACUP..- KODFL-3... FACH NO PC(PSIA)15. TC(CEG h) ALPI-A-MCDEL154 ALPhA-SLCTOR145 ALPHA-PREBEND500 POLL-MODEL0 YAW
 
e A t ; 
, -IF-
--- -- . .. . EG R ) __ 
-IF 
P S IA ) _ 
P0 




(F / SEC ) 
khO-INF 
L b /F T3 ) 
PL-INF 
(L 2 /FT- S E C ) 
SE/FT 




























.--...... 2.460 1.301 - 0.973 1.411 1254. 0,.Q8 527. 0.394 547. 0.409 552. 0.413. 
1.408 4.025 3.022 2.4b8 1, 94 0.971 1.409 1254. 0. 30 S45. 0.408 553. 0.414. 554. 0.414 
-1.378 4 .031 3.U29 . ,8 - 1.294 0.972 1.319 12S4, 0,S38 547. 0.40r, 553. 0.414 554, 0.414 
1.344 4.047 .3.0 ] 2.3V4 1.292 0.971 1.3-5 li54, 0,.Ua 54e. 0.410 554. 0.414 .554, 0.414 
-- l.310.- 4.070 ....3.062-- A. J60 -­ 1.293 -­ 0.5 3 I,311 1 54. 0.638 550. 0.411 554. 0.414 554. 0.415 
1.276 4.0 3 3.077 2.3,6 1,d92 0.971 1.217 IZ54. 0.938 551. 0.412 555. 0.415 554. 0.415 
.2. 42 4. 11 - 3.094 - .o92 .1.291 .071 1°d43 1255. 0,S38 b55.. 0.414' 555. 0.415 555, 0.415 
1.206 4.133 3.112 2.256 1,E90 0.911I i, 0 1254. 0.938 555. D.415 556. 0.415 555. 0.415 
,.-,73 * . 15 3.132 . 223 1.289 0.972 1.174 '1253. 0,938 5b6. 0.416 556. 0.416 555. 0,415 
1.137 4.175 3.150 2.167 .1,.50,72 1.138 1253, 0, 37 55a. 0.417 556. 0.416 555. 0.415 
,---.103 - °0 0 . 15 .... ,153--, -- 0,9ilh 1.104 12i54,. 0.Q38 550° D.418 557. 0.416 - 555. 0.415 
1.070 4.2Z9 3,.493 2.120 1.288 0.972 1.011 1254, 0. 38 561. 0.419 557. 0.417 555, 0.415 
.­1.036 4,. Z9. 3.e.- 2.086 IZ57 o.0972 1,037 Ic54° 0, 35 562. 0.421 557. 0.417 556, 0.416 
1.002 4.313 " 3.200 i!,554 1,2dd 0.973 1,503 1254. 0,q38 564. 0.422 558. 0.417 556, 0.416 
..-..96,7 . 34n5 ...3.269 2.017 1.284 .072 0.968 1254. 0.038 56E, 0.423 558. 0.418 556, 0.416 
0.932 4,3b 3,3u 1,9b Ij84 b.912 0.933 1,54. 0.938 567. 0.424 559. 0.418 556. 0.416 
-0.897 --- 4.384 __ 3.323 . 947 .2*61 0.971 O~d~o 1254. 0.938 ,565. D.425 559, 0.415 556. 0.416 
0,562 4,J 5 3.334 1.912 1. A1 0,972 0,bbi 1254. 0°938 510. 0.42b 559. 0.418 556. 0.416 
,--0,?b 4.394. 3.335 1.878 1.280 0.514 0,d29 1254. 0. 38 571. 0.427. 560. 0.419 557. 0.416 
0.793 4.3a3 3,3*0 1.843 1.279 0.972 0,7 4 1i54, 0.938 513. 0.4LS 560. 0.419 557. 0.416 
•0.758 4.306 . 316 1.808 1.278 0.911 0.759 1254. 0.935 574. 0.429 561. 0.419 557. 0.417 
o.723 4.337 3.29 1.773 1.Z77 U.974 0.724 1Z55. 0. 38 516. D.431 561. 0.419 557, 0.417 
--0,.680 - '93J..-,.3,Zq... 1.738 -I.L76 O,914 0.049 1254. 0,S38 577. 0.432 561. 0.420 551. U.417 
0.653 4, I1 3.23C 1.7u3 I°d7b 0.972 0,€54 1255. 0, 39 57S. 0.433 562 0.42U 557. 0.417 
4.0,15175 -3.179 1.6b5 1.280 0.975 0.616 li55, 0. 39 580. 0.434 b62, 0.420 558. 0.417 
0.580 4,0 f 3,11h 1.630 1.48e 1.1,8 058 l~bu, 0,9J.S9 581. U..35 562. 0.4-11 556. 0,417 
0.5's 4.U15 3,051 115 8 2.?46 2.,0 0,54 1256. 0. 39 585. 0.436 563. 0.421 b558 0.417 
0.513 3.9a2 2.977 1.5b3 3,8S* 2.95b 0,514 1260, 0, Q9 b84. 0.437 563. 0.421 558, 0.417 
---0178a 3.824--- 4.9UI.... 528 -. 3.932 4.983 0.41V 1257. 0, 40 b5. 0.438 563. 0.421 55;a, 0,,18 
0.443 3.713 2, 15 1.4 j J, 71 3.010 0.4.4 It57, 0. 40 5b7. 0.439 564. 0.422 559. 0.418 
•1.45B 4.005 3.03 0.4U9 125b. 0,041 58e. 0.440 564. 0.4 2 559. U.418 
1,4 8 4.020 3.0-1 0, 9 1 5, 0. 41 5190, 0, 41 564. 0.° b59, 0.41b 
1.439 4.031 3.040 0.390 l 5b§ 0, 41 59]. 0.44 56b, 0.443 5b9, 0.418 
1.4JI 4.039 3.054 0.38d 1'59. 0,942 592. U.443 565. 0.423 559. 0.418 
.. 1....,5 .U47 3.056 0,J76 la59, 0. 42 b94. 0 444 566. 0.423 560. 0.419 
o.372 3.164 2.390 1.422 4,052 3.06? 0.373 12b9. 0,942 595, 0,445 566. 0.423 560, 0.419 
0.309 3.12b 2.360 1.41v 4.058 J,064 0°it0 ik59. 0.942 596. 3.44b 566. 0.423 560. 0,41 
0.365 3.094 2.J33 1.415 4.060 3,06J 0.306 1259. 0.°42 597. 0.447 b67. 0.444 560, 0.419 





























0.354 ?.975 2.246 1.4u4 4.072 3.075 0.35b 1260. 0.942 60., 0.451 568. 0.425 561. 0,4d0 
135
 
DATE = 9-20-13 
- PROJECT.NUPbLR VA353-21BA 
-- ARNOLD AIR FGHCE STATION, TENN---

NASA/RI Oh9 SHUTTLE TEST 
,---PAGE h 2 --­
.GCUP . MODLL MACH NO POWPSIA) TO(0EG N) ALPHA-MCDEL ALPhA-bECTOR ALPHA-PREBEND POLL-MODEL YAW 
49, 13 7.92' "149.2 1337. * 15.42 "14.5b " 30-001 180.00 0 
T-IKF P-lh POI O-INF U-IF kHO-INF NC-INF FE/FT x Y X/L L 
-... . .(EG R) (PSIA).- (PSIA) -(PSIA) (FT/SEC) (LdiM/FT3) (LOP/FT-SEC) (FT-I) (IN) (IN) (IN) 
96.7 0.0163 1.325 0,716 3859. 0.446E-03 0,256E-05 0.673e 06 20.32 0.0 0.90 22.58 
ZPI PPI PP/POl Z2P2 882 PP2/8O Zfe 112 TT2/TO Tl lwI/TO Tw2 Tw2/TC TW3 T.3/To 
,---N)-----PSIA)1-h)---- SIA) .. .......-(IN) (DEG RI - (DEG R). (DEG RI (DEG R) 
0.351 --- 2.950 2.227--- 1.401 4.075 3.077 0.352 1260. 0.943 604. 0.452 568. 0,425 561. 0,420 
0.348 2.92 2.20b 1.398 4.079 3.077 OJ4 1200. 0.943 605. 0.453 569. 0.426 562. 0.420 
. 0.345 ..2.897 2.186 1.395 4.083 3.080 0.346 1260. 0.543 606. 0.453 569. 0.426 562. 0.4,u 
0.342 2.871 2.166 1.392 4."5 3.082 0.343 1260. 0.943 607. 0.454 569. 0.426 562. 0.420 
,-0.339---4.642 -­ 2..14 -- 1389-- 4.085 .. 3.084 .- 0.440 1260. 0.943 609. 0.4b5 570. 0.426 562. 0.441 
0.3J6 2.61 2.126 1.3b6 4.089 3.087 0.337 1261. 0.943 610. 0.456 570. 0.426 56e. 0.421 
0.334 - 2.752 2.108 1.3b4 4.090 3.088 0.335 1261. 0.943 611. 0.457 570. 0.427 563. 0.21 
0.333 2.7b4 2.087 1.383 4.087 3.006 0.334 1262. 0.944 612. 0.458 571. 0.427 563. 0.421 
...0.330 - - 2.72 2.071 1.360 4.092 3.094 0.331 12i1. 0.943 614. 0.459 571. 0.427 563. 0.421 
0.327 2.712 2.049 1.377 4.C94 3.093 0.226 1261. 0.943 615. 0.460 571. 0.427 564. 0.421 
-- 2.6b0 -2.0e9-- -1.373.. -. 098-- 3.09b - 0.324 1262. 0.944 616. 0.461 572. 0.428 564. 0.4E2 
0.318 2.6o5 2.006 1.368 4.106 3.102 0.315 1262. 0.;44 617. 0.462 572. 0.428 564. 0.4d2 
.. 0.214 2.624 1.961 1.3b4 4.110 3.103 OJ.25 126 . 0.943 618. 0.462 573. 0.428 564. 0.4,2 
O0.08 2.59 1.954 1.358 4.120 3.109 0.309 1263. 0.944 615. 0,463 573. 0.426 565. 0.422 
- 0.305 - 2.550 1.923 1.355 4.127 3.112 0.306 1263. 0.944 620. 0.464 573. 0.428 565. 0.4-2 
0.201 2.b51 1.894 1.351 4.130 3.111 0.jo 1463. 0.544 6d2. 0.465 574. 0.429 565. 0.44 
-­ 0.198..- 2.481 -- 1.871 -- I.348 - 4.133 . 3.117 0.299 1263. 0.944 622. 0.465 574. 0.429 566. 0.4 3 
0.296 2.452 I.648 1.346 4.138 3.118 0.297 1263. 0.944 624. 0.466 574. 0.429 566. 0.443 
0.?94 2.427 1.829 1.344 4.139 3.119 0.49S 1C6. 0.945 625. 0.467 574. 0,429 566. 0.423 
0./fl 2."CS 1.d12 1.341 4.141 3.121 0.d92 126,. 0.945 626. 0.468 575. 0.430 567. 0.4e4 
- 0.,S8 2.379 1.790 1.338 4.146 3.119 0.489 1264. 0.945 b47. 0.469 575. 0.430 567. 0,424 
0.284 2.351 1.769 1.334 4.150 3.122 0.d5 1265. 0.945 628. 0.470 575. 0.430 568. 0."24 
-- 0.260 -2.319 1.746 - 1.330 - 4.154 - 3.127 0.481 1265. 0.45 630. 0.470 576. 0.430 568. 0.4,5 
0.d75 2.2z3 1.71$ 1.325 .. 157 3.128 0.476 1265. 0,946 6.l. 0.471 576. 0.431 569. 0.4d5 
-0.270 2.2.3 1,687 1.320 4.161 3.129 0.471 1266. 0.946 b32. 0.472 577. 0.431 569. 0.42b 
0.i6b 2.197 1.053 1.316 4.159 3.129 0.267 1266. 0.946 633. 0.473 577. 0.431 570. 0.426 
0.262 2.153 1.620 1.312 4.165 3.134 0.43 1267. 0.947 634. 0.474 577. 0.431 570. 0.426 
0.159 2.110 1.508 1.309 4.167 3.135 0.2o0 1267. 0.947 635. 0.475 577. 0.432 571. 0.40 
-0.b- -2.0tJ -­ I.552 - 1.305 -- 4,171 3.138 0. 5 1,67. 0.947 636. 0.47b 578, 0.4J2 571. 0.427 
0.251 2.0c0 1.520 1.301 4.171 3.138 0.252 126H. 0.941 t3?. 0.476 578. 0.432 572. 0.447 
0.248 1.976 1.487 1.298 4.173 3.140 0.249 1268. 0.947 638. 0.477 57G. 0.432 573. 0.428 
0.244 1.927 1.4bO i.294 4.17b 3.142 0.245 1267. 0.947 b6g. 0..78 579. 0.433 573. 0.48 
.0.242 .- 1.881 1.415 1.292 4.176 3.142 0.443 1267. 0.947 640. 0.478 579. 0.433 574. 0.429 
O.238 1.835 ' 1.381 1.268 4.179 3.144 0.139 107. 0.9.7 041. 0.479 580. 0.433 574. 0.429 
-­ 0.235 - 1.7d9 -­ 1.347 --- 1.285 .4.181 .- 3,148 O.z36 I67. 0.947 642. 0.480 580. 0.433 575. 0.430 
0,23 1.728 1.309 1.2b2 4.179 3.147 0.233 1266. 0.46 643. 0.481 580. 0..34 570. 0.430 
.0.228 1.095 1.276 1.278 4.183 3.149 0.22 1265. 0.945 644. 0.461 580. 0.434 576. 0.431 
0.225 1.645 1.240 1.215 4.185 3.153 0.26 1263. 0.944 64S. 0.48d 581. 0.434 577. 0.431 
,_0.221 1.597 1.202 1.271 4.185 3.151 0.422 1b1. 0;942 646. 0.463 581. 0.434 578. 0.41d 
0.216 1.b39 1.100 1.2b6 4.186 3.15, 0.-17 1 57. 0.939 647. 0.484 582. 0.435 579, 0.433 
-0-.212 -1.4.--I-.19---I,2o2--- .. 191. - 3.160 0.e13 1253. 0.936 648. 0.85 582. 0.435 580. 0.4J3 
0.208 1.429 1.077 1.258 4.194 3.160 O.2U9 1c48. 0.933 649. 0.485 582. 0.435 581. 0.434 
. ...... . .. 136 
% "'DATE =9-20-'73 
,---PROJECT NUPbER. VA353-21GA .... .. 
% ' ARO, INC. 
.- ARNOLD -AIR FORCE--STATION.- TENN--
NASAtRI OH9 SHUTTLE TEST 
\. 




















T-IF P-INF Fol Q-INF U-IF RHU-INF PU-INF E/FT x Y X/L L 
7 .. .(CEG h) (P$IA) (P51A) (PSIA) (F//SEC) (LdM/FT3) (MV/FT-SEC) tFT-1) (IN)' (WN (Ih) 
S98.6 0.0163 1.326 0.717 3860. 6.446E-03 0.,!56E-05 0.673E 06 20.32 0.0 0.90 22.58 
ZPlI PP-1 PP1/POI LP2 P PP2 pi/POI ZTe TTZ Tli!/TO TINT TWI/T0 TW2 TW2/TO TW3 TW8-/TO 
,-- IN . .. (PIA).. .  .. ([ ) .. ( GI )*, Irl) (OEG A) (OLG R) (DEG R) WDEG R) 
....0.205 -1.372 1.035. 1.255 4.193 3,16l 0.406 1243. 0.929 650, 0.486 583. 0.435 582. 0.435 
0.203 1.320 0.996 1.253 .. 198 3.165 0. 04 le38o 0.925 651. 0.487 583. 0.436 583. 0.435 
,20 1.,271 .. G.959 1.250 4.19-9 3.166 0,e01 1232. 0.921 652. 0.487 583. 0.436 584. 0.436 
0.19b 1.222 0.922 1.246 4.199 3.168 0.197 1226. 0.916 6b3. 0.408 584. 0.436 585. 0.437 
--­ 0.,193---1.1 Iq .-- 0.890 -­ 1.?43 . °02 -3.170 0.19. 1220. 0.911 654. 0.489 584. 0.436 586. 0,430 
0.19! 1.12 0.856 1.241 4.a00 3.166 0.19-1 I12.2 0.906 655. 0.490 584," 0.437 W07 Q.439 
, 0.188 -- 1,0"* , .8" 1.238 4. 05 3.174 0,189 120b. 0, 0l 656. 0.490 565, 0.437 588. 0.440 
0.16b 1.053 0.7"5 1.235 4.205 '3.174 0.186 1197. o.695 657. 0.491 585. 0.437 590, 0.441 
...10 .1.015 0.ro6.- 1.232 4.2u6 3.175 0.i83 11d9.. 0.089 658. 0.492 585. 0.437 591. 0.442 
0.178 0.91b 6.738 1.228 4.209 3.175 0.179 1181. 0.883 659, 0.492 585. 0.438 593. 0.443 
-.­0.176-- 0.941-- 0.710-- 1.26 ---4,Z09 -­ 3.177 . 177 1172. 0,B76 680. 0.493 566. 0,438 594, 0.444 
0.172 0.908 0.686 1.222 4.209 3.180 0.173 1163. 0,068 661. 06494 588. 0.438 596. 0.445 
-­0.169 u..75 0.661 .. 119 4.212 3.184 0.170 1154. 0°B62 6b2. 0.495 587. 0.438 597. 0.446 
0,lo6 O. 43 0,o37 . 210 4.213 J.163 0,1o7 1143. U0,654 663. 0.495 887, 0.439 599. 0.448 
_...0163 0,dl3 .61 .1]213 4.21S 3.187 0.164 1133. 0,b47 664. 0.496 587. 0.439 boo. 0.449 
0*Ibl 0.783 0*582 1.211 4,el8 3.186 0,162 1124. 0.840 665. 0.497 58e. 0.439 602. 0,4n0 
-- 017-- 0.75,-- 0.570 - 1.I207 - --. ,217 . 188 .158 1114. o.832 665. 0.497 - 588,. 0.439 6o3. 0°451 
0,154 0.729 0,551 Id04 4.i20 3.192 0.155 1103. 0.825 66 . 0.498 588. 0.440 605. 0.452 































0.141 0.63o 0.477 1.191 4.227 3.20, 0.142 1058. 0.791 670. 0.501 590. 0.441 609. 0.4b5 
.-0 1 0. 0 610 .4 ,02 .... I°1U6-.- 4.2a9. 3.201 0.137 1045. 0.781 671. 0o501 590. 0.441 610. 0.4'36 
0.133 0,568 0.44, 1.lu3 4.,31 3,205 0.134 1030. 0.770 672. 0.502 590. 0.441 611. 0.457 
-0.129 .056b 0.4d9 1.179 4.d36 3.2U9 0.130 1016. 0.159 673. 0.503 59l. 0.441 612. 0.457 
0,ido 0.549 U.416 1.176 4.280 3.210 0,1e/ lo05, 0.751 673. 0°503 591. 0.442 613. 0.458 































0"113 0"41j 0"3b0 l~ib3 4.24t 3.222 0.114 961. 0.118 677. 0.506 ,592. 0.443 616. 0.4600 
0.110 0.46,1 0,3 i.it0 4.261 3.226 o.111 G52. 0.711 678. D.507 503. 0.4.3 616. 0.46,­
0.107 0.4 5 0.338 1.157 4.25i 8,b 0.100 G42. 0.704 b7g. 0.507 593. 0.443 611. 0.461 
0.104 0.431 0.347 1.184 ,255 3.230 0.10b 832. 0,696 67S. 0,500 593. .443 618. 0.162 
0.100 0,419 0,3|8 1.150 4.25, 3.230 0.101 921. 0.088 66O, 0.!508 594. 0.444 018. 0.-62 
-0.097 _.... , -­ 0,307 -1.1417 -­ 4.262- 3.237 0,0 6d qg0 0.079 obl. 0,509 594. 0,444 619. 0.463 
0,084 0,3 4 0.e9 1.144 ..e68 3.2d 0,u95 1199° 0,072 682. DSIO 594. 0.444 620. O..b3 
.0.090 0.3b3 0'°291 1,1 0 4.272 3.247 0.091 08H, 0.b04 663. 0.510 595. 0.444 6zi. 0,464 
0,06,7 0.370 0.281 1.137 4.272 3.247 OUH8 879. 0.057 684. 0.511 595. 0.44b 621. 0.464 
...-..0.84 .0360 0.273 I°134 4.276 3.250 0.u 8 870. 0,050 684. 0.512 595. 0.445 622. 0..05 
0.079 0*3b0 0,4b6 1.129 4.281 3.254 0.0d0 d59. 0.642 685. 0.$12 596. 0.445 623. 0.466 
.. °4 ..0 9 l-.7.'°26 4.282 3*255 0.077 851. 0.636 686. 0.513 596. 0.445 624. 0.467 






NASA/Rl 'OH9 SHUTTLE TEST
 
......... MGOP.HOL.A T0(CEG R) ALPHA-0.06EL ALPhA-SECI0A PiOLL-MOOtL YAW
H NO .PO(PSTA) ALPHA-PREBEND 

• 49; 039 7.92 148i! 1338 -15i42 14 56 30.00 180.00 0
 
T-11,F P-I F POI -O-INF u-INF HO0-1NF Pb-IhF RiE/FT A Y X/L L
 
.-...... (DEG Fo: (PSIA) .-(OSIA) (PSIA) (FT/SEC) (LbM/F73) (LBP/FT-SEC) (FT-1) (IN) " iN) tIN)
 
9b.6 0.0102 1.31b 0.111 3060. 0.442E-03 0.256E-05 0.067E 06 20.32 ' 0.0 0.90 22.58
 
ZP1 F PPI pIPOl ZP2 Pei PP21POi zt2 'T72 TT2/T0 TWI 7hI/10 T 2 TW2/TO Tw3 Tw3/TO 
-(W -(PSIA - 'IM- -(PSIA - (ID (EG P)-- (0L R) MOEG A) .- bEG R) 
. 0.3 22 .. , 0,07| 832, 0.622 688. 0,S14 597. 0.446 626. 0;468.,.--.0,T7 --. , 5 -. 4.20 - 3.263 
0.067 0.313 0.238 1.117 4.,93 3.2t5 0.06d 823.. 0.bI5 68e. 0.515 b97. 0.446 627. ,0.469
 
..0.o3 0.3U5 0.232 1.113 4.2" 3.210 0,u64 614. 0.b09 669. ab15 597. 0.447 628. 0.4b9
 
0.009 ' 0.249 0.221 1.10c; .. 305 3.274 O.U0 80s5. 0.b02 690.. 0*.10 59E. 0.447 629. 0.470 
,-0,055 -,- 0.2 2-...,!22-- 4.,-315 -- 3.282 0.056 795. 0.594 691, 0.51b 590. 0.447 630. -0,471 
0.0b0 0.204 Oelb 1.100 ,3 3,260 0,051 783. 0,005 692. 0,5!7 598. 0.447 631 .' 0.472 
.04,Ob 0.277 0°el0 1.O96 " .3?6 3,22,! O.U47 773. u.578 692. 0.518 595. 0.447 632. 0.472 
0.042 0.270 0.205 1.092 4.333 3.295 0.043 762. 0,570 693. 0.518 595. 0.448 633. 0.473
 
,--.038 ...0.2t4 0200 1.088 338 299 753. 694. 599. 634.
. .- . . 0.039 0.563 0.519 0.448 0. 4 
0.03b 0.259 0,197 1.006 4.34b 3.3o7 0,037 745. 0.557 695. 0,519 600. 0.448 635. 0.474 
-0.033 0.2b4 -- 0. 193...... 003 -.4. 50. 3.309 0.U34 738. 0.552 695. o0.!,2o 600. 0,448 635. 0.475 
0.030 0.2.6 0.187 1,0d0 4.153 '3.311 0.031 73e. 0,b47 6 0. 0.520 600. 0.449 t)36. 0.475
 
--0.026 -0.443 0.185 1.076 359 3.317 •O*Uil 724.. 0.541 697. 0,021 601. 0.449 637. 0.476
 
0.023 0.237 0,1b0 1.073 4.266 3.323 0.024 717. 0.536 6ge, 0.522 601. 0.449 637. 0.476 
•-0.019 0231 ° - 1.069 4.370 3.344 U*V2O 709. U~b30 699. 0.522 601. 0.450 638. 0.477-.... 0.175 

0.015 0,227 0,173 1.005 4.2176 3.331 0,016 7006 0,523 699. 0.b23 602. 0.450 638. 0.477 
-0.0 11- 0O.223---C.0,170-- l.1061--_- .382 -.3.335 .01 6.I 0*515 700. 0.523 0.450 -639. 0.47789. 602. 

0.007 0.214 0.163 1.057 4.388 3.342 0.00tl 027. 0.468 702. 0.524 603. 0.450 640. 0.478
 
---. --------.-.. -.. -.-. - - ---------------..... . .. .. .. ..
 
t..... .. . . .,.
... . ....... . .
 





.-PROJECT NUMBER VA353-2164... .
 
% 
 ARO. INC *
 
--ARNOLD-AIR F R E S A 	ZN -E N 
 - ... . . ....
 
NASA/Al O 9 SHUTTLE 	TEST

,---.PAGE. I ... 
{ '_ ''-...GROUP MODEL VACH NO PO(PSIA) TOIDEG A) ALP A-MCOEL ALPHA-5ECTOR ALPHA-PREBEND ROLL-MOOEL YAW
 
50. 19 7.92 149.5 1340. 15.39146 30.00 160.00 0
 
--- (DEG R) (PSIA) (PS IA) (PSIA) (FT/SEC) (LaP/FT3) (LOP/FT-SEC) (FT-1) (IN) (IN) ( N 
;8.B9 U,0163 1.327 0.717 3863; V.446E-03 0.ab6 -05 0.672E 06 18.05 0.0 0.80 22.58 
''"ZPI PPI PPI/1POI 2P2 PP2 PP21pOl Z14 TT2 TT2/T0 Twl Twj/TQ TW2 TW2/T0 TW3 Tw3/Tc
 
-41IN) -(PSIA) - -...-11h) -. (PSIA) -- (IN) (DEG R) IDLb H) (DEb R} (DEG R) 
." 	 ,401 -1. 290 0.972 1.3he 1255. 0.936 534. 0.3"9 54b. 0.409 556. 0,q15

1.348 3.890 2.92S 2.3y8 1.29 0.974 1.349 12b4, 0.935 554. 0.413 555. 0.414 558. 
 0.417

-1.318 _ 3.8q9 2,YJ4.- 2.368 1.292 .9,12 1.319 1554. 0."36 555. 0.41S 555. 0.414 559. 
 0.417
 
1.283 3.918 2.94b 2.333 1.293 0.973 .,=04 12b4. 0.936 557. 0.416 550. 0,415 559. 0.417
 
---I.250 -3,9 --. 2.6--300 .I€ - 0.97. I.dbl14I54. U.S36 5 5. 0.417 556. 0.415 559. o.417 
1.21d 3.97u 2.987 2.265 1.29. u.974 1.419 1254. 0,S36 561i 0.416 556. 0.415 55S. 0.417 
-- --l.18b . 00 1 . 3 .0 11 . 22 J5 l ,c94 . 974 1.1 56 leb55 0. 36 562 . 0.4 20 557. 0.416 559 . 0.417 1.152 4.037 3.039 
 2,e02 1.494 0,97 I,153 1255, 0.936 564. 0.21 557. 0.410 559. 0.417
 
..- 1.119 .071O/ 3.u63 2.169 1.293 0,S73 I°Ieu 1255, 0.937 566. 
 0.422 558. 0.416 560. 0.418
 
1,US5 	 4.104 3.09o 2.135 1.291 0,97e Iu~b 1254, 0.936 567. 0.423 559. 0.417 560. 0.418
 
-- ,0 ---- .~b - Z 1 . °91 ._. 0o .. IU53 1255. 0.936 569, 0.42b 559. 0.417
,IS 	 4 97 560. 0.418
 
1.020 4.16b 3.138 2.07o 1.291 0.913 1.041 1255. 0.936 571. 
 C.426 555. 0.417 560. 0.418
 
090b 4.16O 
 3.149 2.03A 1.2S3 0,S14 0.9b9 1255. 0.936 572. 0.427 560. 0.418 560. 0.41b
 
0.9b6 4,idl 3.150 2.006 1i,13 0,.SN 0.957 1255. 0.937 b74, 0.42$ 560. 
 0.418 561. 0.418
 
.9,24 . 175 3.150 . 974 1.292 _.U.914 0.925 1255, 0.,936 570. 0.430 561. 0.418 561. 0,415
 
O.890 4.102 3.140 1.940 1.281) o.972 0.91 1255, 0.S36 577. 0.431 561. 0.41; 661. 0.419 
_-0.b57___ .14|5-.- 3.130....10907 -. 2885 U072 Oebb 12b5. 0,S37 57g, 0.43Z 562. 0.419 56 !, 0.419 
0.824 4.,9 3.117 1.814 1.288 0.972 0.0b5 1255, 0.936 580. 0.433 562. 0.419 562. 0.419
 
0.791 4.111 3.107 1.841 1. 87 o.972 U.70e 1,56. 560, 0.434 562. 562.
0,S37 	 0.420 0.4e0
 
0.751 4.0S5 3.094 1,BU7 1.281 0.972 0,75u Ic55, 0.937 564, 0.435 
 563. 0.420 562. 0.440
 
-0.744 4.013 3.079 1.774 1.;d7 0.973 O,7 b 1255, 0.S36 565. 0.436 563. 0.420 563. 0.420
 
0.680 .°0 5 3,060 1.788 1. .65 0.972 O~bH9 1255. 0.93t 5e7. 
 0.43f 564. 0.420 563. 0.440
 
--. 0.654 4'016Ob 3.036 1-.704 .I84 0.911 0,&b5 1256. 0,V37 588, 0.439 564. 0.421 -563,. 0,42U 
D.624 J°gd6 
 3.U17 1,6?4 1.,68 0.911 0.0, 1 50. 0.937 5900. 0.440 564. U.421 S63. 0.4?0
 
--..b9l 3.911 2.S95 1.6.1 I ,4 v.S73 O~b94 ia56. 0. 37 591. 0. 44 565. 
 0.422 564. 0.4e
 
0.5b7 3.915 2,yt0 1.607 1.283 o.913 0,050 145b. 0.937 593. 
 0.442 565, 0.422 564. 0.,el
 
.-0° 3.868 2.93. 1,5)14 1.260 0.971 0,5b5 1z5b. 0.937 594. 0.443 550. 0.422 564. 0.421
 
0.491 	 3.818 4.9,00 1,54l 1.2a1 0.973 0.492 1256. 0.937 595. 0.444 566. 0.42 5655. 0.421
 
--.-0 5 7 1 -. . 7--.1.504 -_ 1.366- 1.053 0.45b 1,57. 0.937 597, 0.44S 566. o.422 
 565. 0.421
 0.4e3 3.6 5 2.6006 1.73 4.'19 1.687 0.424 IZ57, 0.537 5SE, 0.446 567. 0.423 565. 0.421
 
--. i44U 3.768 2.bot 0.391 12 8, 0.938 600. 0.441 507. 0.423 56b. 0,422
 
1.407 3.638 2.919 0.35d i859, O.S3S bo|, 0.446 568. 0.423 566. 0.424
 
1.397 3.P.49 Z.9,9 0,J45 1459. 0.93S 6U2. 0.449 568. 0.424 566. 0.422
 
1,3S0 3.t56 z*.SS 0.341 126U. 0.939 OU4, 0.450 56;, 0.424 566. 0.422
 
...	 .. . . .. . .1.383 -e1. b6 . 945 0.334 1260. 0,S40 b05. 0,451 569. 0.424 567. 0.423 
1,3b0 3.b63 Z.946 0.331 1260. 0.940 607. 0.45e b6;, 0.424 567. 0.423 
0.328 3.214 2.4b3 1.378 3.863 2.948 0°3Z9 146U. 0. 40 boa. 0.453 570. 0.425 
 567. 0.423
 
0.32o 3.18Q 2.437 1.376 3.e63 d.St 0.321 1200. 0.940 609. 0.454 570. 0.4e15 568. 0.423
 
0.3Z0 3.141 e.402 1.310 3.064 2.9-b 0.3 1 126O. 0.,940 b12. 0.*555 571. 0.42f, 568. 0.424 
--0,J17 .--- l 2.3dg ... ° oSbu0,301. 0.S40 613. 0.457 571. 0.426 569. 0.4243.|-- ,e ... .9i 

.0.314 3,0V9 2.375 1.3b4 3.066 -,.St OJ15 
 lk l, 0.940 614, '0.513 571. 0.426 569. 0.424
 
DATE 9-20-73 
.*PROJECT NU~dEH - VA3f53-ZIBA ........ . 
AR0 , INC. 
-AkNOLD AIR FORCE STAT ION,.-TENN,......... 
NASA/kI Oh9 SHUTTLE TEST 
'..-PAbE-X-2 .. ........ ......... . .
... .
 
T0{0£8 k) ALP A-VCOEL ALPhA-SLCTOR ALPHA-PREBEND POLL-PODEL YAW

-GROUP EACM NO
$....... MODEL ---. P0(PSIA) 

50. 139 7.92 1 6.9 1341. 15.40 14.60 30.00 100.00 0
 
TT F PINF Fo] Q-INF U-INF RHU-]hF VU-INF 9E/FT A Y X/L L
 
.(DEG (P5]A) ... (LbM/F73) (IN) (IN)
... .. R).. 0151A) -4PS14 (FT/SEC) 	 (LBP/FT-SV.C) (FT-1) (IN) 
99.0 0.0161 1.304 0.705 J864. U.437E-03 0,2b6E'05 0.660E 06 - 18.06 0.0 0.80 22.58
 
°-"ZP1 PPI PP]I/P0 ZP2 PP2 PPElPol ZTe TT2 TT2/T0 TW] TwI/TO TW2 TW2/T0 7w3 TW2/T0 
--(INl - _(NS_ . . .. . .PSIASl_ ... (m )l (LG6 A) (DL R) (05G R) (DEG RI 
.- 0.311 3.0b0 . ' .3B0. 1.361 3.068 2.956 Ojie 1261. 0.940 016. 0.459 572. 0.426 569. 0.42t.
 
0.308 3.059 Z.3 5 1.,580 3.869 2.gb0 0.309 1261. Q. 40 617. 0.460 572. 0.427 570. 0.4i!5
 
.- 0.305 . 3,0 4 2.33o 1.355 3.868 e.970 0.306 1 6], 0, 40 618. 0.461 572. 0.407 570.. 0.425
 
0,30 	 3.011 2.J13 1.3b2 3,8b9 ".9/l 0,303 1 61, 0.941 019. 0.462 573. 0.427 570. 0.4L5
 
... 976 0.3o0 1252. 0.941 621. 0.463 . 573. 0.427 571. 0.4e.6
.-- 0.29q --- 2." 0 _-. 2 7 ....1,?g _ .7° 
 6 2. 0.464 573. 0.428 571. 0,426 
.-0294 -2.946 . 2.t2- 1.344 3.684 2.984 0.195 12(le, 0,%41 623. 0.465 574. 0.428 571. 0.426 
0.e9l R.9,8 .44.7 1.341 3.853 2.987 0.d92 1262. 0. 41 624. 0.465 574. 0.428 572. 0.,!b8 
---0.288 -. 2.907 - 8229 -1.338 3.099 2.9B9 0. 89 1262.. 0. 41 6e5. 0.466 575. 0.429 572. 0.427 
•0.291 2.9c9 2.2b1 1.347 3.877 2.919 0.498 lk62. 0.941 

0.285 2.bV] e.215 ],335 3.908 2.998 '0.286 1263. 0.942 60., 0.467 575. 0.429 573. 0.4e7 
-0 .283--- 2.ul - 2.1 7 -- 1.333 ---- 3.913 . 994 0,084 1263,. 0.942 6,8o 0.468 575. 0.429 57.3. 0.427 
0.481 0.469 b73. 0.448
 
-. 2 2.6i .? ]O . .327 3.94S 2.999 U.d7b l263. 0.Y42 630. 0.470 b76. 0.429 574. 0.4ed
 




0.473 2,003 2.141 ],je3 a,931 3.00e 0.414 1264. 0.942 631. 0.471 576. 0.430 574. 0.426
 
0. 42 0.472 577. 0.430 575. 0.42b
 0*.02b9 - 2.774 4.117 ..1 319 3.936 	 .3. 0 oOfu 1064. 632. 
0,Ebb e.745 2.U95 1.315 3,843 3.009 0.266 1 5 , 0.943 634. 0.472 577. 0.430 S75. 0.429
 
__.0 .... 7 14 -2.070-- 1.311 _3. 48._ 3.011 0,Z62 1265. 0. 43 635. 0.473 571. 0.431 575*. 0.429
 
0.285 2.017 '.042 1.306 3.949 3.011 O.db 12655. 0. 43 6j6. 0.474 578. 0.431 576. 0.449
 
•0.249 -.2.b35. ,UQ .u 1.299 3.S57 3.0160O.4 u 1266. 0.944 637. 0.475 578. 0.431 576. 0,430
 
0.246 2.9 1,001S 1,q6 3.966 3.oel Ue 7 1266. 0, 44 b3e, 0.470 579. 0.431 577. 0,430
 
•0.242-, 2. 47 -- 1.941 1.2V2 3.J67 3.0 0,=3 1267. 0.94 639. 0.477 579. 0.432 577. 0.430
 
0.238 2.502 1,9c5 1.288 3.967 3.021 0.439 1 i7. 0. 45 640. 0.477 579. 0.432 577. 0.431
 
.-0234,- ---1,1--.484 .373.. .028 -0.43b 1268. 0.945 641. 0.478 580. 0.432 578. 0,431
2.460 l 

0,231 2.414 I.bAU 1,2ul Jo975 3,0d9 0,23 1268. 0.946 642. 0.479 5800. 0.432 578. 0.431
 
--0.228 2.368 1.603 J.878 zl, 1 3.026 U.= N 128. 0. 46 6.4. 0.480 860. 0.433 579. 0.432
 
0.224 2.323 1.71o 1.2/4 3.980 3.o33 O0,4Zb 1209. 0, 47 64S, 0.461 581. 0.433 579. 0.432
 
0.22U 2.272 1,71 1.070 3,%83 3.03b 0,2el 1209, 0.947 646. 0.481 581. 0.433 580. 0,43
 
0°L17 2.211 Ibd9 1, b7 J.983 3.035 U.218 1270. 0. 47 647. 0.4" 581. 0.434 580. 0.433
 
.0.21 	 - 2.105b -- . - - 1-12 - 3. .7 3.03b0 .o13 i.70, 0.447 64S. 0.483 582. 0.434 580. 0.433 
0,2U9 2.0"u i11"i Idb9 3,6d9 J,0u U .4,10 1271. .0.947 849, 0.464 S82. 0.434 581. 0.433 
0,i06 '.030u ,. 7 1.b 3.995 3.04b V°dV7 127U. 0.9.7 650. 0.485 582. 0.434 581. 0.434 
0.203 1.907 1.800 le53 3,998 3.047 0. 04 1209. 0.947 051o 0.485 583. 0.435 582. 0.434"
 
•o.,01 1.909. 1.4b6 1.25] J.991 3.U48 0. 0e 1 bq. 0o 46 h58, 
 0.4S6 583. 0.435 582. 0.434
 
0.196 1.849 1.410 1.246 4.001 3,08] 0.191 1267, 0.945 b53. 0,46r 583. 0.435 583, 0.435
 
..-0192 -- 1.782 -1-],3=- 1 .242 -. 4.003 .305J 0.193 1265. 0.943 654. 0.488 584. 0.435 583. 0.435 
0.108b 1.712 1.307 1.,.38 4.u00 3.o57 0.189 Ik6l, 0.940 655. 0.4b8 584. 0.435 b84. 0.435 
0.16o I , 3 1.' 3 I.IIJ6 4,011 3,0bg C.181 i5 0* 30 656. 0.4A9 584. 0.436 S84. 0.4J6 
0°Ib4 I,522 1.1 " 1,e32 4.012 3.050 0,183 1453. 0,934 b57. 0.49U 505. 0.43b 58S, O,4Jb 
0.178 1.,505 1.14d 1,2 8 4.019 3.067 0.119 1 46. 0.,929 65a. 0.491 508S. 0.436 585. 0.436
 
0.176 1.439 ],09d 1.24b 4.007 3.U71 'u.177 I24], 0, 35 6 5. 0.491 58b. 0.437 580. 00437
 
-0.1 	 7a- I .376. 1.g Q --- 23- .- 4. .02,3 ...,072 0.174 123S. 0.921 6600. 0.492 586. 0.437 586. 0.437 
0,170 1.313 1,0Qi 1,e20 4.U31 3.077 01171 1227. 0.915 661. 0.493 586. 0.437 587. 0,43d 
140 
DATE = 9-20-73 
-- PPOJECT NUBER 0A353-21OL ... .. 
IARO, INC. 






0 ---- GROUP s o. MODEL 139 -ACI NO 7.92 POIPSIA) 147.9 TO(GEG H) 1341. ALPfA-MCOEL 15.40 ALPMA-bECTOR 14,o0 ALPhA-PREBENO 30.00 ROLL-MODEL 180.00 YAW 0 








































































-­ 0.163 - 1.151 0.o76 - 1.213 4.050 3.082 0;1(4 1203. 0.897 664. 0.495 587. 0.438 589. 0.439 
0.160 1.101 0.837 1.210 4.054 3.083 0.161 1193. 0.490 665. 0.496 588. 0.438 589. 0.439 
.­ 0.1'7--1.Ob5. .03- -. 1 .237.-..059-. 3.009 0.1b4 1164. O.U83 66d. 0.49b 58e. 0.43a - 590. 0.440 
0.154 1.008 0.706 1.d04 4.06e 3.069 0.155 1172. 0.U74 6t7. 0.497 588. 0.439 591. 0.440 
-­ 0.151 0.963 0.132 - 1.201 4.069 3.095 0.1b 1159. 0.664 667. 0.498 589. 0.439 591. 0.441 
0.148 0.922 0.101 1.98 4.u71 3.097 0.149 1148. 0.b55 668. 0.498 589. 0.439 592. (1.441 
0.145 0.819-- - O.b6 1.15 4.077 - 3.101 0.14b 1130. 0.843 669. 0.499 584. 0.439 593. 0.442 
0.144 0.835 u.635 1.192 4.u82 3.105 0.143 1115. 0.832 670. 0.50o 590. 0.440 593. 0.44d 
-,0.139 -- 0.796 -- 0.b05 -­ 1.189 4.03 -­ 3.103 - 0.140 l1o. 0.b21 671. 0.501 590. 0.440 594. 0.44J 
0.136 0.761 0.579 1.186 4.05 3.10b 0.137 logo. 0.13 672. 0.501 590. 0.440 595. 0.444 
- 0.132-- 0.726 ­ - U.bb3 1.182 4.091 3.110 0.133 1074. 0.801 672. 0.50e 591. 0.440 595. 0.444 
0.129 O.b94 0.527 1.179 4.093 3.111 U.l3u 1059. 0.790 674. 0.503 591. 0.441 596. 0.445 
0.1- 6 - 0.682 .- 0.503 1.116 4.095. 3.110 o.127 1045. 0.780 675. 0.503 591. 0.441 597. 0.445 
0.122 0.623 0.4d1 1.172 4.101 3.111 0.123 1032. 0.769 676. 0.504 592. 0.441 596. 0.446 
- 0.I2O---0.6o4 -­ 0..59---1.110 .. 102 -­ 3.116 0.121 101 . 0.759 677. 0.505 59E. 0.441 598. 0.446 
0.116 0.579 0.440 1.lb6 4.105 3.120 0.111 1006. 0.750 678. 0.505 592. 0.442 599. 0.446 
0.112 0.550 - 0.423 1.162 4.107 3.122 0.113 q91. 0.739 6/0. O.b0 593. 0.442 599. 0.447 
O.1U9 0.532 0.405 1.159 4.109 3.12J 0.110 978. 0.729 679. 0.506 593. 0.442 600. 0.447 
- 0.106 0.511. 0.369 1.156 4.113 3.12b 0.107 963. 0.718 Oda. 0.50? 593. 0.442 600. 0.448 
0.102 0..90 0.J3 1.152 4.17 3.1,9 U.103 940. 0.706 -681. 0.508 594. 0.443 601. 0.44b 
--­0.098--- 0.410O-. 0.j58 ---1.148 -- 4.120 -- 3.134 0.099 931. 0.bq3 b82. 0.508 594. 0.443 601. 0.449 
0.095 0.451 0.343 1.145 4.124 3.137 0.096 517. 0.6H4 663. 0.509 594. 0.443 60e. 0.449 
--.0.090 0..35 0.431 1.140 4.127 3.139 0.091 gOb. 0.615 684. 0.510 595. 0.443 602. 0.449 
0.88 0.4i0 0.3e0 1.138 4.131 3.14d O.069 e98. 0.669 684. 0.510 595. 0.444 603. 0.449 
O.V4 . 0.4U4 0?.3o 1.13. 4.131 3.142 O.965 80.. 0.662 6 . O.511 595 0.444 603. 0.4n0 
0.081 0.342 0.298 1.131 4.135 3.145 0.u02 874. 0.t55 686. 0.512 596. 0.444 603. 0.450 
-0. 115-- 0.3/9 -- 0.268 1.125 ---. 4.143 - 3.151 0.0 7 86. 0.844 687. 0.512 596. 0.445 604. 0.450 
0.010 0.3b0 0.219 I.leo 4.146 L.It 0.011 848. 0.o33 68e. 0.513 596. 0.445 604. 0.50 
0.064 - 0.J36 0.270 1.114 4.154 3.159 0.065 832. 0.620 bug. 0.513 597. 0.445 604. 0.450 
0.u50 0.345 0.e63 1.lu$ 4.1,8 3.ItS 0.U59 b16. 0.009 689. 0.514 597. 0.445 604. 0.451 































0.026 0.309 0.235 1.086 4.178 3.162 0.U37 765. O.b7l 693. 0.517 590. 0.446 606. 0.452 
0.031 0.300 0.2t 1.Oi 4.180 3.183 0.032 753. 0.561 693. 0.517 599. 0.446 00. 0.4b 
O.Uod 0.293 0.223 1.076 4.185 3.167 0.U27 741. 0.552 694. 0.b17 599. 0.446 606. 0.452 
- 0.021 . 0.286 0.216 1.071 4.168 3.191 0.Ud4 -728. 0.543 695. 0.518 599. 0.447 606. 0.454 
0.015 0.277 0.211 1.065 4.180 3.16d 0.b1l - 715. 0.533 b96. 0.51 600. 0.447 607. 0.452 
.-...0.0h _O.271 ---... 2Ut-....Otl ......187 3.1 d9 0101! 699. O.b2 697. 0.519 - 600. 0.447 607. 0.434 
0.011 0.2t2 0o.oo 1.061 4.190 3.1 1 0.012 688. 0.513 89e. 0.520 601. 0.448 607. 0.4b3 
141 
'~~~ ,t-3....~ .~......... 
DATE = -07 
---P UJECT Nu yA45J7z ..... 
ARO, I1C. 
-ARNOLD AIR FORCE Sb T ,9N1 .T7EN,- .. . . 
NASA/kI Oh9 SHUTTLE TEST 
GRCUF POEL PACH NO PO(PSIA) TC(CEG R) ALP8A-YCOEL ALPHA-SECIOR ALPHA-PRESENO ROLL-MODEL YAW 
51. 139 7.,2 158.5 1344. 15.45 14.55 30.00 180.00 0 
T-INF P-INF P0I O-INF u-iNF HhO-INF PU-LIF AE/FT X Y X/L L 
---------(CEG R .. (PSIA) _.i(PSIA) (PSIA) CFT/SEC) (LbM!FI3) (LB/FT-SEC) (FT-0) (IN) (IN) (IN) 
99.2 0.0173 1.,40b 0.7&1 3d69. 0.471E-03 0.257E-05 0.710E 06 15.81 0.0 0.70 22,58 
ZP1 PPI PP1/POI ZP2 PPc PP2/PCI ZT2 12 TT2/70 T.1 TWI/TO Tw2 TW2/TO TW3 Tw3/TO 
-- 41N)--4PSIAM-.-.--- IN) ..-. IPSIA).-- ( IN) (UEG A) (DEG R) (DEG R) MEG R) 
.. . 2.4 1.370 0.973 1.35e 1258. 0.936 50S. 0.378 532. 0.396 547. 0.407 
1.324 3.667 
2.373 


























1.306 - 3.670 --- .793---. 1.356 .. 79 0.13 1.30 1 57, 0.935 945. 0.408 540. 0.401 59. 0.4v0 
1.22 





























1.207 3.719 2.63b 2.257 1.277 0.974 1.408 1258. 0.936 554. 0.412 541. 0.402 550. 0.409 
..1.174... 3.746 2.559 2.224 I.Z76 0.974 1.175 1 58. 0.536 556. 0.414 542. 0.403 550. 0.409 
1.141 3.7d3 2.691 e.19! 1.275 0.975 1.142 1258. 0.936 558. 0.415 542. 0.403 551. 0.41U 
1.107 -- 3.6e6 2.4 ...2.157 1.277 0.976 llUb 1258. 0.136 559. 0.416 542. 0.404 551. 0,410 































0.973 3.916 2.993 2.023 1.276 0.975 0.974 1258. 0.936 566. 0.421 544. 0.405 552. 0.411 
0.941 3.9e4 2.999 1.991 1.276 0.915 0.94d 1259. 0.S36 568. 0.422 545. 0.405 552. 0.411 
0.907 --..3.9 8 .... 3.0 L...-. 1.957 1..217 - 0.976 0.508 1.59. 0.937 569. 0.4e4 545. 0.406 552. 0.411 































































- 0.704 3.b81 ..9bd 1.754 1.274 0.97$ 0.105 159. 0.927 579. 0.431 548. 0.408 554. 0.412 
0.669 3.859 2.953 1.119 1.278 0.978 O.bU 1260. 0.93? 560. 0.432 548. 0.408 554. 0.4l 































0.529 3.704 2.8 9 1.579 1.,80 0.976 0.530 1260. 0.937 586. 0.436 550. 0.409 555. 0.413 

























































1.393 1.44b 1.104 0.344 1c62. 0.939 595. 0.443 553. 0.411 556. 0.414 





































0.315 3.035 2.305 1.365 2.548 1.935 0.j16 1263. 0.940 602. 0.448 554. 0.413 557. 0.415 
0.312 3.014 2.28 1.362 2.725 !.068 0.313 1263. 0.940 03. 0.449 555. 0.413 558. 0.41b 
-. 0.308- 2.9"1--2.269--1.358..-. 3.034 - 2.302 0.309 1263. 0.940 605. 0.45u 556. 0.413 558. 0.415 








-ARHOLD-i1 FORCE STATION, ThNN.---

NASA/RI 09 SHUTTLE TEST
 
,'--PAGE,-= 2 . .
 
j 	 ..GRCUP .-YODEL ACH NO FO(PSIAI - TOIDEb k) ALPHA-MCOEL ALPHA-SECTOR ALPHA-PREBEND POLL-MODEL YAWT2 51. 139 7.92 148.8 1f44. 15.42 14.58 30.00 180.00 0
 
T-INF P-INF Pol 0-INF U-IHF bkO-IKF VU-INF PE/FT x Y X/L L
 
. (DEG H) (PSIA). .(PSIA) (P51A) (FT/SEC) ILBM/FT3) (LSV/FT-SC) (FT-l) (IN) (IN) (IN)
 
59.2 0.0163 1.321 0.714 3869. 0,442E-U3 0.257E-05 0.666E 06 15.81 0.0 0.70 22.58
 
ZPI PPI PPI/POl Z2 PP2 PP2/POI ZT4 TT2 TT2/TO ThI TI/TO 7W? TW2/TO TW3 TW2/TO 
t)-- (UEG R} . . (086 MI 	 ---- - - (IN)d -PSIA ((DE R). (DEG R) - ­
0.301 -- 2.952 2.234 1.351 3..80 2.634 0.302 164. 0.40 607. 0.452 556. 0.414 556, 0.415 
0.297 2.24 2.24i 1.347 3.600 ',.1b 0.98 1264. 0.940 605. 0.453 556. 0.414 558, 0.415 
o.0.295 -.. 2.915 2,405. .. 5 3.672 . 2.778 0.496 1264. 0.940 610. 0.154 557. 0.414 559, 0.416 
0.293 	 2.99 2.192 1.343 3.722 2.814 Q.eS' 1254. 0.941 611. 0,455 557. 0.415 559. 0.416 
,-e9. 284- 2.1o41 -1. 340.-- 3.746 -. 2.e32 G.% 1264.- U1.540 .612. 0.456 558s. -0.415 559s. o.416 
0.288 2.6t8 2.167 1.338 3.76? 2.840 0.259 z164. 0.941 614. 0.457 556. 0.415 559. 0.416
 
0.255 2. 2.155 1.335 3.777 2.854 0.e86 1264. 0.941 615. 0.458 559. 0.416 559. 0.41b
853 

0.281 2.83n 2.142 1.331 3.779 2.655 0.e82 1265. 0.941 516, 0.459 559. 0.416 560. 0.416 
-. 278 - 2.818 . 2.12 - 1.3e8 -- 3.785 2.85l 0.219 1465. 0.941 617. 0.459 559. 0.416 560. 0.417 
0.275 2.798 2.114 1.345 3.785 2.859 0.e76 1.65. 0.541 619. 0.460 560. 0.416 560. 0.417
 
0.273 ... 780..- 2.U9---1.323 -- 3.789 --.2.860 0.474 1265, 0.41 620. 0.461 --- 560. . 0.417 560. 0.417 
0.269 2,7.o 2.U3 1.319 3.786 2.58 0.e70 1265. 0.941 621. 0.462 561. 0.417 560, 0.417 
-- 0.2bb 2.7.2- 2.070 1.316 3.19o 2.861 0.267 1265. 0.94! b22. 0.463 561. 0.417 561. 0.417 
0.26 2.722 2.055 1.312 3.791 2.862 0.eb3 1266 0.942 6Z4. 0.464 561. 0.41a 561. 0.417 
0.2b7 2.6S4 2.u36 1.307 3.792 2.865 0.25b 1266. 0.942 525. 0.465 562. 0.418 561. 0.41d 
0.255 2.bI3 2.U09 1,305 3.791 2.010 0.56 1266, 0.942 &ct. 0.466 562. 0.418 561, 0.418 
* 0.253 . 2.652 .. U4..-. 1.303 -.-...3Ul - -2.871 0.254 1266. 0.$42 . -627, .0.467 .. 562. 0.418 - 562. 0.418 
0.251 2.b34 1.9d5 1.3ul 3.200 2.871 0.d52 1466. 0.942 628. 0,467 563. 0.419 562, 0,418 
. - 0.246 2.614 1.915 . 1.258 3.802 2.872 0.i49 12b6. 0.942 629. 0.468 563. 0.419 562. 0.418 
0.,16 2.597 1.q62 1.296 3.804 e.8/ 0.c47 1267. 0.943 53!. 0.469 563. 0.419 562. 0.418 
0.243 2.550 1.951 1.493 3.01 2.814 .4244 1267. 0.942 b32. 0.470 564. 0.419 563. 0.419 
0.240 2.562 ].937 1.290 3.003 .875 0.241 1 67. 0.Y43 633. 0.471 564. 0.420 5b3. 0.419 
,-..0.236 ... 2.5.8--- 1.9!/---1.1 ..- 3.808 - 2.8PU - 0.237 1267. 0.943 634. 0.472 564. 0.420 563. 0.419 
0.233 2.5,8 1.9!e 1.283 3.606 2.a79 0.4J4 1267, 0.943 635. 0.473 565. 0.420 563, 0.415 
S--0.230 	 2.510 1.899 1.280 3.811 2.883 o.d31 1267 0.943 636. 0.473 565. 0.421 564. 0.419 
0.22b 2.4d8 1.8h2 1.276 3.&o9 2.AP2 0.227 1e68. 0.943 637. 0.474 566. 0.421 564. 0.419 
0..222 2.463 t,863 I.72 3.811 2.883 0.e23 1, 6 8. 0.944 630. 0.475 566. 0.421 564. 0.420 
0.219 2.4'! I.b.b 1.e69 3.dl4 2.Ss 0.c20 1c66. 0,944 640. 0.476 566. 0.421 564, 0.420 
0.e15-- .1 -- I2.St I1aq0 3.915 2. 8S 0.416 126$. 0.S.44 641. 0.477 567. 0.422 565, 0.4 2 u 
0.211 2.3c8 1.b08 I.2l 3.218 4.0u 0.412 1b6. 0.944 6.2. 0.477 567. 0.422 565. 0.420 
0.207 . 2.304 1.791 1.257 3.v20 e.893 0.405 le70. 0.945 6,3. 0.478 568. 0 422 565, 0.480 
0.205 2.339 1.172 1.255 3.824 2.896 0.d26 1270. 0.945 6'4. 0.479 56 . 0.423 565. 0.421 
0.2u2 2.314 1.154 1.252 3.?3 2.898 0.203 i20. 0.945 645. . 0.480 568. 0.4d3 566. 0.421 
0.199 2.2'S 1.73s 1.e49 3.U24 2.8 d 0.00 127U. O.45 646. 0.481 569. 0.423 566, 0.421 
O.Ib-- 2.2o1 --- 1.715 .--- 1.245 3.831 2906 1.71. 647. 569. b66..- 0.196 0.945 0.481 0.423 0.441 
0.192 2.2b 1.bu$ 1.2.2 J.830 e.905 0.193 Ic7!. 0.946 648. 0.482 570. 0.424 567. 0.'22 
-	 0.189 2.145 1.6b5 1,239 3.830 2.905 0.190 1272. 0.946 6.5. 0.483 570. 0.4 4 50., 0.4 2 
0.16d 2.62 i.642 1.236 2.b32 2.909 0.1/b 1272. 0.9,7 00. 0.48k4 570. 0.424 b67. 0.422 
0.183 2.146 1.614 1.233 3.34 2.510 0.184 t,73. 0.547 6bl. 0.484 571. 0.415 567. 0.. ! 
0.17o 2.tb 1.5b3 1.226 3.d41 2.916 0.179 1273. 0.947 o52. 0.485 571. 0.425 568. 0.4e2 
....- 1,O --,4- ..... 0--- 2.917 - 0.175 - 127.. 0.9.8 653. 0,46 572. 0.425 568. 0.443 
0.170 1.994 1.515 1.220 3.84b 2.922 0.171 1274. 0.948 654. 0.487 572. 0.425 568. 0.423 
143 * 
DATE u 9w20073 
---PRUJECi KUPSER V3534l8A 
AR0 flKC. 






















T-11IF P-INF P01 0-INF U-INF khO-INF MU-INF FE/FT X Y X/L L 

























1.944 -. 1.478. 
ZP2 
































Q.161 1.869 1.436 1.211 
0 I5?-1..37 ..-- 1.396 .-- 1.207 
0.155 1.776 1.351 1.205 
-. 0.151 ... i.718-1.07--- 1.2yl-


























































-0.144.... 04 -...1.221 -... 1,14 





























0.135 1.435 1.094 1.15 3.893 
-0.131---1.376--1-.049 -­ 1.181 ---3.d95- ­
0.128 1.343 I.o07 1.178 3.qO 
0.125 --- 1.269 - 0,908 . 1.176 3.505 
0.122 1.216 0.928 1.172 3.9u8 
. 0.119 . 1.166 0.81- 1.169 3.Y12 
0.115 1.119 0,654 1.105 3.916 
0.112---- 1.Od _--0.815- -­1.162- 3.915 -. 
0.110 1.021 0.779 1.160 3.21 
. 0.106 - 0.975 . 0.744 1.156 34929 
0.102 0.933 0.71 1.102 3.934 


























































































































0.091 0.850 u.bqS 1.147 3,945 3.008 0.096 
,095 0--.0"11-- .0.619-- 1.145 .. 3.949 -- 3.011 0.096 
0.092 0.77. 0.q0 1.142 3.950 3.011 0.093 
0.090 0.1.1 0.565 1.140 3.958 3.01b 0.U91 
0.087 0.7u8 0.54u 1.137 3.961 3.019 0.088 
0.084 0.676 0.515 1.134 3."64 - 3.019 0.U85 
0.080 0.t47 0.493 1.130 3.971 3.022 0.081 
0.077---0.611--- 0.470 --1.127 - 3.973 .. 3.O02 0.018 
0.073 0.589 0.448 1,123 3.974 3.0e1 0.074 
- 0'.069 0.5O4 - 0.429 1.119 3.982 3.031 0.070 
O.Ob 0.53) 0.410 1.lb 3.983 J.OJl 0.06O 
. 0.001 0.514 0.31 1.111 3.q86 3.042 0.062 
0.058 U.495 0.377 1.106 3.589 3.036 0.059 
,--0.055 .-­ 0,475--.3o2,. -­ I.0b 5--. 3.992.- 3.04J.-- 0.056 
0.051 O.b 0.36 1.101 3.b95 3.038 0.042 
0.049 0.38 0.333 1.049 3.39b 3.039 0,050 
0.046 0.421 0.320 1.096 3.999 3.041 0.U47 
0.043 - 0.403 0.30t . 1.093 3.997 3.040 0.U44 
0.041 0.309 0.29b 1.091 4.000 3.042 0.U42 
-0.034 .­ 0.377....00,b7 --­ 1.088 .- 4.001 .- 3.043 o.j3q 













































































































































































-- PROJECT MUBERVA353- 3EiIA.....p. ARO. INC.
 
-- ARNOLU AIR FORCE STATION.- TENN-. . ..
 
NASA/RI O1-9 SHUTTLE TLST
rgv ,-PAGE-= 4 . .. . . .­
.GROUP- MODEL .- 'ACH NO PC(PSIA) lC(0 G R) ALPMAMODEL ALPHA-SECTOR ALPHA-PREBEND ROLL-MODEL YAW 
I51. 139 7.92 148.1 1344. 15.42 14.58 30.00 180.00 0 
T-iF P-ItiF PO O-INF U-INF khO-INF PU-INF RE/FT X Y X/L L 
......... {EG R) . (P5IA) . -(PSIA) (P$IA) EFf/EC) (LbM/FT3) (LBI/FT-SLC) (FT-L) (IN) (IN) (1")
O.... y 
99.2 0.0162 1.315 0.711 3869. U.440E-03 0.257E-05 0.663E 06 15.81 0.0 0.70 22.58 
ZP PPI PPI/POI ZP2 PP, PPZ/POI ZT TT2 TT2/TO TW1 TWI/TO TW2 TWE/TO T.3 Tw3/10 
)-)(I).--- -(PSI) --.--- . (IN) .- (DEG )- -- - (EG R) _- --- G R) (DEG Rl 
--.0.031 - 0.352 .- 0.268 , 1.081 . 4.006 3.047 0.032 832. 0.619 692. 0.515 588. 0.437 564. 0,435 
0.027 0.342 0.260 1.077 9.008 3.050 0.02d 822. 0.611 o93. 0.516 588. 0,437 585. 0.4 5 
-- 0.024 ... 0.330 .0.,51 .- 1.074 4.006 3.0.9 0.025 807. 0.tOl 694. 0.516 588. 0.438 585. 0, 5 
0.020 0.322 0.2-5 1.070 4.011 3.051 0.021 795. 0.592 695, 0.517 589, 0.438 585. 0.436 
.O--0°O17--0.312-0.237----1.067- 4.015 -3.0 4-- 0.018 .. 783. 0.,82 -- 6q6. - 0.518 . 589. . 0,438 .. 586. 0.446 
0.015 0.3U2 0.230 1.065 4.013 3.054 0.016 771. 0.574 696. 0.518 589. 0.439 586. 0.436
 
0.01 -.0.29.4 0.223 . 1.O l 4.016 3.057 0.012 761. 0.566 697. 0.519 590. 0.439 586. 0.436 
0.008 0.267 0.218 1.058 4.U1H 3.058 OU09 745. 0.554 698. 0.519 590. 0.439 587. 0.437
 
0.007.....0.280. -.. 13 -. 1.057 4.017 - 3.057 0.008 703. 0.523 699. 0.520 591. 0.439 587. 0.437 
0.007 0.207 0.203 1.057 4.016 3.057 0.008 705, 0.525 700. 0.521 591. 0.440 588. 0.437
 
.... .... . . .. . . ..... . .. ... ... ..... - - - ­
--.-.. ---. --- -- . .
 - - ---- - .. . -- -- -- ---. --.. .. . . . .
 
-- - --.. .... ............. . . . .
- -- . . .
 





-- p-IJECI NUU6eR- vA3b3-2?lA..
 
-RNOLp- A 1R.FNCE. AT N.-..---..... ..
 
NASA/RI 01-9 SMUTiLL'T T'"
 
-----GROUP ..MODE - JACH NO - Pp(PSIA) .TO(DEG R) ALPI A-PCDEL ALPhh-SECTOR ALPHA-PREBEND rOLLMODEL YAW 
52. 139 7.92 152.3 1344. 15.42 14.58 30.90 180.00 0 
T-INF F-1NF P01 Q-IF U-INF khO-INF PW-INF FE/FT X Y X/L L 
---- -------CDgG R)-- (PSIA)---.P$IA)-



































. ........ ....... e.402 1.321 0.976 1.3b3 1257. 0.935 527. 0,392 538. 0.401 551. 0.410 
4.383 1.323 0.976 1.334 1258. 0.36 529. 0.394 539. 0.401 552. 0.410 
......... 2.351 1.320 0.76 1.30e 1257. 0.936 531. 0.395 540. 0.402 552. 0.410 
2.37 1.322 0.977 1.266 159. 0.936 532. 0.396 540. 0.402 552. 0."11 
--- 2.303---1.324 - 0.97b -. 1.2b4 1257. -. 0.935 535. 0.398 541. 0.402 552. 0.411 
1.247 3.784 2.795 2.297 0.34978 1.e48 1256. 0.935 553. 0.412 546. 0.406 554. 0.412 
1.215 -. 3.805 2.811 .-2.265 1.323 0.977 1-116 1257.' 0.935 55. 0.43 547. 0.407 554. 0.412 








































































































0.916 3.8'13 2.b6 1.966 
-0.b2.3.803--.2.8I .- 1.932.--
0.648 3.751 ?.613 1.8t8 










































0.780 3.768 2.798 1.830 1.31e 0.978 0.181 1258. 0.936 579. 0.430 553. 0.412 558. 0.414 











































































.0.540 3.575. . 2.8o9 1.590 1.313 0.980 Ob4l 1258. 0.936 590. 0.439 556. 0.414 557. 0.415 
0.503 3.529 2.636 1.553 1.313 U.980 0.504 1255. 0.937 592. 0.440 557. 0.414 557. 0.415 
-0.472-- 3.474-
0.438 3.410 





















































1.403 1.307 0.800 0.354 1261. 0.938 59S. 0.44b 555. 0.416 559. 0.416 
1.394 1.30t 0.919 0.345 1260. 0.938 601. 0.447 559. 0.41b 560. 0.417 
. .. . . ... . ... . .3i0.-
1.307 


















































* 0.328 ?.q26 2.203 
0.326 2.9ub 2.191 
-0.323 --­ 2.8b8 - -2.179.... 




















































•.PHUACGT 	NUMBLk VA353-21bA 
AkO, INC. 
.- AkNOLO--AIN FORCE STATION.- TEhNN,- ----- - _ . .. ... 
NASA/RI 0"9 SHUTTLE TEST 
,--.PACE = 2 . ... . 
... ... GROUP YODEL FACH NO PC(PSIA) TO(OLG k) ALPHA-PCDEL ALPHA-SECTOR ALPHA-F.REBEND POLL-MODEL YAW
 
52. 139 7.92 149.1 1343. 15.42 14.58 30.00 l80,00 0
 
T-INF P-INF POI Q-INF U-INF RHO-INF PL-INF SE/FT x y X/L L
 
.. .....OEG R) . PSIA) (PSIA) (PSIA) {FTI5EC) (1.81/FIT3) (L6P/FT-5LC) (FT-1) (IN) (IN) (IN)
 
99.1 0.0163 1.324 0.716 3867. U,443h-03 0.257E-05 0,668E 06 13.55 0.0 0.50 22.58
 
ZPI PPI PPI/POI Z112 RP2 PpZP1 Z74 TT2 TT2/TO T*I TI/TO TW2 TW21Ta TW3 Tw2/To 
) } (III) (DEG (DEG R).-( (IS  ). - .. . .. .(I ... PSIA}) -	 - OE6 P) (D~b A) R) 
;0.317 -2.853 ...2 15 - 1.367 - 1.304 0.985 0.318 1261. 0. ,39 613. 0.457 563. 0.419 563. 0.419 
0.31. 2.835 2.143 1.364 1.305 0.486 0.315 1262. 0.9 614. 0.456 562. 0,419 564. 0.420 
-0.311 -- 2.81b - Z.132 1.361 1.308 0.989 0.312 12b2. 0.939 616. 0.459 564. 0.420 564. O,4eO 
0.308 2.799 e.119 1.358 1.313 0.994 0.J0g 1262. O.139 617. 0.460 564. 0.420 564. 0.4e0
 
.- 0.3v4---.. 0 -2,1L4 .... 3bl- 1.- 1.000 . 0,305 .1,62. 0,539 61e. 0.460 565. 0.420 .565. 0.421
 
0.301 2.759 2.092 1.3bi 1.140 1.016 0.302 1262. 0.540 6 O, 0.461 565. 0.421 565. 0.,!l
 
'"0.29b 2.7 1 2.U79 1.348 1. 68 162 O,. 63* 0.462 565. 0.421 566. 0.421
cg 40 

0.295 2,7 2 2.067 1.345 1.40S 1.062 0, 90 lz2. 0,940 622. 0.463 S65. 0.421 566. U.421 
r0.293 . 2.700 -2,u5,3 .,343 1.435 1.09O 0,E94 1262. 0.940 6 4. 0.464 566., 0.421 566. 0.422 
0.290 	 2.6d3 2.041 1.3 0 1.504 1.144 0,d9l 1262. 0. 40 6,5. 0.465 566. 0.422 567. 0.422
 
.- d 1262 40 626. 567. . 0, 2<
 ,--0.2 7.-.. 2.6t4- .2.028 - 1.337 - 1,. -- 1.194- O.1dd - 0.9O -- .466 0.4 22 567. 
0.484 2.643 2.014 1.334 I,56? 1,2t0 0.,ds ie63, 0.940 627. 0.467 567. 0.422 567. 0.422
 
0.282- 2.6,9 2,003 1.332 1.76o 1.345 0.283 1263. 0., 40 6k9. 0.468 567. 0.422 568. 0.443
 
0.279 2.612 1,9be 1,3e9" i,858 1.414 0,db0 lk63, 0.,4 0 630. 0.469 568. 0.423 568, 0.423
 
0.277 2,554 . 1.973 .. 1,327 1.564 . 494 0.,!78 1 2 ° 0,541 631. 0.470 568. 0.423 568. 0.423
 
D.273 2.5?9 1.961 1.3,3 2.095 1.592 0,e74 1&63. 0, 41 632. 0.471 569. 0.423 568. 0.423 
.-0 271 .. . 5t4.. ,, ... 1J l.. Z.417 ._.-...b4a 0,414 1264. 0.,.941 633. 0.4?,2 569. 0.424 . 569. 0.423 
0.267 2.b.9 1.935 1.317 L.364 1.810 .,¢bd i£64. 0.941 634. 0.472 569. 0.424 569. 0.424
 
--0.263 1,9ki I313 636. 569.
- 2.531 -.- 4.598 1.02 0.164 1264. 0. 41 0.473 570. 0.424 0.424
 
Od6G 4.515 1.9u7 1.310 i,86Z 2.169 O.kel lab , 0.541 637. 0.474 570. 0.424 57U. 0.4e4
 
0.251b . 2,.4 - 1.894. 1.307 3.045 ,3Us .*3d 1 54, 0.941 638. 0.47b 570. 0.425 570. 0.424
 
0.253 2.476 1.877 1.3u3 3.30d R.506 0.454 1264, 0,941 639. 0.476 571. 0.425 571. 0.42b 
0,249 2-.457 . b l . a.~ - 2,bcl 0.4bu 0.941. 640 . 0.477 571. 0.425 571. 0.4 54b0 	 1kb4. 

D.246 2.436 1.848 1,2 6 3.577 2.711 0.,47 1265. 0.,942 641. 0.478 571. 0.425 571. 0,4eS
 
0,3- 3.673 0,942 . 572.
.-- 4.419 1.844 . 1.293 2.784 0,d44 1265. 642. 0.478 57 0.426 0.4e6 
0.24U 2.3q9 1.817 1,2 0 3.712 Za1d 0,e 1 1 o5, 0,4 6 44. 0.479 572. 0.426 572. 0.42b 
D.237 2.3d2 .1.8u5 1,487 3.742 d."s5 0. j8 1 65. 0.942 645, 0.480 572. 0.446 572. 0.4e6 
0.23- 2.364 1.TVI 1.,'b4 3.756 Z1,84 O,CJb i46 . 0.942 b46. 0.481 573. 0.427 573. 0,4eb 
.--.2 - 2.2 341 . 1 ?4.....1.219 .. 3.763. -2.851 0.43U 1266. 0,943 617. 0.482 573. 0.427 573. 0.4e7 
0.2e6 e.318 1.756 1.276 3.770 2,dbb 0.227 1,06. U.943 648. 0.482 574. 0.,?7 573. 0.4.7 
0.2di 2,2 4 1.739 1.elI 3./T5 2.802 O.eez 120.* 0.943 649. 0.483 574. 0.427 573. 0.427 
0.21b 2.269 1.719 l.eb6 J.784 1.866 0.417 1267. 0.943 650. 0.484 574. 0.428 574. 0..27
 
--0.211 2.2J7 1.o95 l.dbl" 3.766 2.80d 0.412 1267. 0. .4 651. .0.485 575. 0.428 574. 0.407
 
•0.207 2.203 1.070 1.e57 .3.796 2.bIa 0.4ou I bd. 0.1.4 653. 0.486 575. 0.428 574. 0.428 
-. 0.203 -- 2.170-- 1.644 ....1.253 .3. 01 !-.879 O. U4 Izb9. 0,945 6553 0.486 576. 0.429 575. 0. 4 Z 
0.199 2.13b ],bW 1.2.9 3,PO2 .1.804 0,e00 Iii(9, 0, 5 6S4. 0.487 576. 0.429 575. 0.42d
 
-0.196 -2., V2 1,593 1.2.6 3.605 1.88 0,1 7 1270. 0.945 bbG. 0.488 576. 0.429 b75, 0,4eh
 
0.193 L,0b7 l~bod i.d43 3.e07 ,881 0,19 1,70. 0.946 b56. 0.469 577. 0.429 576. 0., 9
 
.190| 2.037 1.545 . 1.24U 3.808 .889 0.151 1270. 0,V46 657. 0.489 577. 0.430 576. 0.429
 
0.188 2.005 1.522 1.238 3,e08 eb 1 O.Idg 12711. 0,94 65e. 0.490 57a. 0.430 576. 0.429
 
-00.i15-b1.975---1.50 0---1 .2J5__-. 3.808 2.8 d O.Id6 1271. 0.946. 659. 0.491 578. 0.430 577. 0.429
 
0.161 1.944 1.477 1.211 3.811 2.8 5 0.Ib2 1271. 0.947 6600, 0.492 57S. 0.431 577. 0,430
 




.--. PAGE - - 3 
OP9, S HUTTLE TEST. 
. . .. . . . . . . . . . . 
---.... GROUP..- PODEL . ACP, NC- PCIPSIA)-. TC(06G R) ALPHA-11CDEL ALPHA-SLCTOW ALPHA-PRLSEND AOLL-MOCEL A 
52. 139 .92 1481 134Z; 15.4Z 114.;d 30,00b 180.00 0 
T-T F P-INF Plil Q-INF U-INF1 HHO-IN PU-INF" RE/FT x Y X/L L 
-----....(CEG R)- .IPSI A) -­ iPS IA) (PSI A) (FI/SEC) CLBM/FT3) 4LbP/FT-5EC) (F]Ii) (IN) (IN) (I N) 
99.1 0,q1b8 1.317 0.718 Jt66. U.441L-03 0,857E-05 0.6b58 06 13.55 0.0 0.60 22.56 































,---.0.169 - .d82 1.365 1.219 - 3..13 d.89b 0.170 W23. 0. 48 661. 0.494 579. 0.432 579. 0.431 
0.166 1.776 1.352 1.210 3.813 e2,900 0.Ib7 1273. 0,948 664. 0.495 580. 0.432 579. 0.431 
-- .jb -- 1,7J7 ... 13 1 212 -3.al8 -- .. 04 - .163 1273,. 0. .9 665. 0.406 580. 0.432 579. 0.432 
0.161 1.697 1.2v0 Ioell 3.bl6 2.902 O.16 1273. 0o. 8 666. 0.496 580. 0.432 580. 0.432 
S-..17 1.6b 1. b8 - 1.207 3.820 8.905 0.15d 1272. 0, 48 667. 0.497 5a1. 0.433 580. U,433 
0.152 1,6 1. e3" 1.202 3,bl8 2.9V4 0.Ib3 1.72. 0.'45 bb0, 0.49b Sol. 0.433 581. 0.43J 
,--O.I~d . 559 1.188 -11b 3.ii2l 2.506 0.1. 1210. 0. 47 66S. 0.499 581. 0.433 582. 0.433 
0.144 .!S07 1.146 1.1 4 3,02b 2.910 0.1-5 1268. 0.94b 670. 0.499 582. 0,433 582. 0.434 
",--0.140 ---. , .. 1.104-1.1"-- 3.h24 . 909- 0.1-1 1i68. 0. 43 671. 0.b00 S82. 0.434 583. 0.434 































, 0,124 .1226 0.933 1.174 3.830 2.913 0.125 124, 0.925 675. 0,503 583. 0.435 585. 0.4ib 







- .O.d.7 ... .167. 
0.804 I.Ib3 


































0.104 0. 5 0.78 I.I54 3. 30 2.913 0.10b 1178. 0.878 5. 0.506 585. 0.436 589. 0.439 




0.b 4 0.0 0 







































































.- 0.068- -U 
'0.064 
0,629 0.480 






































.. 060 0.543 0.414 1.110 3.P04 2.903 0.001 sag. 0.137 6dg, 0.513 589. 0.439 598. 0.446 
0.051 0.516 0.394 1,107 3.790 2.900 O.US8 57o. 0.723 859. 0.5I4 590, 0.439 599. 0.4-6 
0,051 0.. 4 0.311 1.101 3.790 .8 9 O.Vbd '947. 0.106 6 0. 0.514 590. 0.440 599. 0,44f 
0.048 U.472 0.300 .1.0 8 3.792 2.8 b O.U.9 927. 0.t51 691. 0.515' 590. 0.440 600. 0.447 
- 0.044 -..... 0- - 0.343 1.0,94 .-3.79. 2.b 7 0,04:5 s0 . 0.b78 692. 0.b16 591. 0.440 601. 0.4-8 
0.041 0,433 0.330 I.09[ 3.19o 2'" 1 0.0,2 892. 0.065 693. 0,510 591. 0.440 601. 0.448 
0.037 0,413 u.315 l.ub7 3.19t5 2.8g6 0.038 873. 0,t51 693. 0.517 592. 0.441 602. 0,44 
0.033 0.3 d 0.3U3 1.0b3 3.79o 2.d9 0.034 854. 0,b36 694. 0.517 592. 0.441 603. 0.449 
0.01 9 0.3b4 0.293 1.019 3.7gY 2,890 0.U30 837. 0.524 695. 0.51d 5 2. 0.441 603. 0.45U 
0.02q 0.306 O.200 1.014 3.794 ".894 OU25 817. 0.609 6 6. 0.519 593. 0.442 604. 0.450' 
--­0.019 ....0.3S6 -. b 271 - .-...,0 3.77,4 . 894 0.020 797. 0.594 69?. 0.519 593. 0.442 605. 0..51 
MIS1 0,344 0, 82 I.0o5 3.791 2.889 0,U16 777. 0.579 697. 0.520 593. 0.442 605. 0.451 
DATE =-20"73 
PROJECT NUP6ER VA353-21bA 
ARO, INC. 
,-A NOLO--Alk FORCE STATION.-TENN.--------...--
NASA/RI OH9 SHUTTLE TEST 
---PAGE 4 - - -
---..........GRCUP OUEL NACm NO PO(PSIA) TO(EG R) ALPA-MCDEL ALPHA-SECTOR ALPHA-PREBEND 
52. 139 7.92 147.6 1342. 15.42 14.56 30.00 
.T-IKF P-INF' POt Q-INF U-INF tiH1O-INF #'L-IKF RE/FT x 
l (EG R (PSIA)-.SA) (PSIA) . (FT/SLC) (LUM/FT3) (LB/FT-SEC) (FT-li - (IN) 
9. 0.0162 1.312 0.709 3866, U.440L-03 O.2bTE-C5 0.663E 06 - 13.55 
ZPI PPP PI/PO/ ZPG PP2 T4PP/OZ74 TT2 TT2VTO ThI ThI/TO
,-4Iw- _ PSlA;L-- ....... (AI---0P I .. .. Vi)EG 9) (DEG N) ,(CEG 
.-- 1Ol --­0332 --­0.253,-- 1.060 3.790 -2.868 0,011 ?36. 0,.550 69C. 0.520 
0.007 O.321 0.244 1.057 3.767 2'°ebb 0.V0b 709. O.,2~d 699. 0,5al 
























. .. . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . .. 
.. ................... . . .... .. . ...... 
... ... . . . . 
=......... .... ..... ...... . .. .. . . . . . . . . . 
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PAGE - f 
019 SHUTTLE TEST 
... . 
C...----------.GROUR -­)OEL --YACH NO 































































-------- ---- 2.395 1.322- 0.979 
2.375 1.323 0.980 
..... 2.341 1.323 0.581 
2.307 1.323 0.981 
. 2...273 -­ 1 .322 ­--.0979 
2.229 1.324 0.980 
-. 1.182 3.740 . 2.772 2.232 1.322 0.980 
1.148 3.744 2.774 2.198 1.322 0.980 
1.113-.- 3.7i5 2.761 ?.163 1.319 0.977 
1.077 3.697 2.7.2 2.127 1.320 0.,19 
,--1.044 --­3.666 -- 2.717---2.04. - 1.319 - o.9?? 
1.010 3.638 2.698 2.060 1.317 0.97b 
, -- 0.977 - 3.625 - 2.6O 2.027 1.318 0.978 
0943 3.612 2.688 1.93 1.316 0.976 
0.909 3.631 -. 2.696 . 1.9b9 . 1.316 u0.9r 
0.873 3.635 2.703 1.923 1.315 0.977 
.--0.838 3.629 2.6989---.1.88A -. 1.315 - 0.978 
0.803 3.615 2.689 1.853 1.313 0.97 
0.769 - 3. -4.2.76 1.819 1.311 0.976 
0.734 3.510 2.6h1 1.784 1.310 0.977 
-- 0.700 3.5J8 2.639 1.750 1.306 0.974 
0.665 3.503 2.615 1.715 1.307 0.975 
.­ 0.630 - 3.466 --- .585. .k160 -- 1-107 - u.975 
0.595 3.424 2.557 1.645 1.304 0.974 
0.560 3.318 - 2.523 - 1.610 1.304 0.974 
0.525 3.333 2.490 1.575 1,304 0.97. 
* 0.481 -3.279 2.449 1.537 1.303 0.973 
0.455 3.224 2.407 1.S05 1.J04 u.973
~.10,421--. 3.16.... 362-..-1.471 .... 1.304 - 0.973 
0.3b6 3.091 2.306 1.436 1.306 0.914 
1.400 1.30? 0.91b 
1.384 1.305 0.973 
1.375 16.412 12.235 
1.3/1 1.3)7 0.973 
- 0.317 -. 2.7-5 -- 2.045 - - 1.3b7 1.307 0.973 
0.313 2.711 2.020 1.3o3 1.30 0.972 
0.310 2.b6t 2.601 1.3o0 1.305 0.972 
0.306 2.665 1.96 1.356 1.306 0.973 
0.302 2.t 4 1.970 1.352 1.306 0.973 
0.300 2.622 1.955 1.350 1.305 0.973 
-0.297.___2.603--. .1.941-- .1.347- -.-1.304 0.97.2 





































































































































































































































































































































































































.- ARNOLO AIR FCMCE STATION. T&.N- .-- ...-
hASA/RI O9 SHUTTLE TEST 
-

--PAG . 2 

-T E 
 M O L A~ A S C O

-- .. GRCUP ;OLEL -PACH NG. .PC(PSIA GCE R ) ALPHA-CL L H R EE P L -O...... Lh5C]R AP-PSN8 O SL-OL YW























































































































0.274 2.47t. 1 50 . 1.324 1.304 U.914 0.eS5 1259. 0.940 611. 0.456 563. 0.421 58O. 0.433 
0.272 2.4e0 1.8J7 1.3 2 1.301 0.912 0.e13 1259. 0.940 612. 0.457 564. 0.421 581. 0.434 
0.269 .. 446 1.828 1.319 1.302 0.973 012lO 1 59. 0.940 613. 0.458 565. 0.422 582. 0.4J4 
0.265 2.430 1.619 1.315 1.300 0.973 0U..6 1e59. 0,940 614. 0.459 566.. 0.423 582. 0.435 
-0.261 .­ 2.411-. 1.tA04-.. 1.311 1.300 - 0.573 0.462 1259. 0.941 616. 0.460 567. 0.423 583. 0.435 
0.258 2.3q5 1.794 1.308 1.301 0.974 0.459 1259, 0.41 617. 0.461 568. 0.424 584. 0.435 
0.255. 2.377 1.780 1.3Db 1.300 0.914 0.2b5t 1259 0,.41 612. 0.46d 569. 0.425 584. 0.431 
0.251 2.359 1.768 1.301 1.302 0.916 .0.2D2 1 60. 0.941 620. 0.463 5r. 0.426 585. 0.43? 
0.246 - 2.338 -1.755 1.296 1.303 0.978 0.e47 160. 0.942 bel. 0.464 571. 0.427 505. 0.437 
0.241 2.315 1.736 1.291 1.305 0.978 0.e42 1bO. 0,942 62. 0..65 573. 0.428 586. 0.438 
-­0*.238 2.2 6 -­ 1.743 -1 1.268 - 1.309 . 0.9U - 0.,39 1260. 0.S2 623. 0.466 574. 0.429 586. 0.438 





























































0.213 -­ 2.163 - 1.624 -­ 1..o3 1.,58 - 1.245 0.214 I22. 0.V-3 630. 0,471 584. 0.436 589. 0.44U 
0.20b 2.140 1.b06 1.2b I.Si0 1.359 0.e01 1263. 0.944 631. 0.472 585. 0.437 590. U.441 
0.205 2.117 1. 69 1.255 1.ScO 1.4?2 0.'O6 1e63. 0.944 032. 0.473 , 587, 0.439 590. 0.441 
0.202 2.089 1.5b8 1.252 2.094 1.b7 0.203 1263. 0.944 634. 0.474 588. 0.440 591. .0.442 
0.199 2.066 1.55z 1.249 2.223 1.670 0.200 1264. 0.944 635. 0.475 590. 0.441 591. 0.44d 
0.195 2.039 1.530 1.245 2.401 1.802 0.190 1264. 0.945 636. 0,475 592. 0.442 592. 0.442 
0 .191-.-..°U!2-.510 
0.167 1.9c5 1.4V0 
0.183 1.953 1.466 
0.179 1.940 1.442 





























































0.170 1.81 1.390 1.220 
0.166-----1.dj4 - 1.3o-- 1.218 
0.161 1.711 1,334 1.211 
-, 0.157 1.735 1.303 1.207 
0.153 1.69 4 1.272 1.203 
0.150 1.653 1.242. - 1.200 
0.146 1.014 1.413 1.19b 
-­ 0.142-1.573 .... 182--- 1.192 
0.13? 1.528 1.149 1.18? 
3.693 2.774 



























































































DATE = gT20-73 
,- PNoLD AIR fG CE TA ION -IT 
PhA$AIR 0h " SHUTTLE'tET ' r s". . ... .. . 




















































S 2Pi PPI PPI/POI ZP2 PP2 PF2/POI Z12 " TT2 772/70 IWI Twi/TO TW2 TWe/TO TW3 TW3/TQ 
-- tIN) --­ (PSI A) . . .. (IM) .. .( A) .. ... I (DEG R) (LEG,R) (DEG R) WEI G'RJ= 
.­0 133 --. 0 ... , ib -­ 1.183 , 3.700 2.784 0.134 IZ61, 0.9.47 052. 0.487 613. 0.458 598. 0.447 
0.13U 1,436 1.061 1.180 3,655 2.78u 0.131 IZ66. 0.,'46 653. 0.408 614. 0.459 598. 0.447 
---0.127 ...1,3G1 1.041. .. o117 
0.125 1,3b1 1.017 1.175 
,-0.121- 4.307-0.984-1.111 
. 3.695 . 7b0 
3.t93 2.7di 

































1.264 0.9t,3 1.167 
1.220 0.920 .. 1.163 
1.175 0,bb7 1.160 
-- .I30 ....O.b53 .... I~b!S 






























































--­ 1.034 .- .76U .-. 14i5 
0.7t0 015 1.121 
-. 0.731 . b64 -_1.149 
0.702 015J2 1.1 7 




























































. 64 ... 1U .4_ 



































































-0Obl. 0.bi? 0.3 2 1.101 3.619 2.749 0,ubd S94. 0.743 616. 0.505 634. 0.474 610. 0.456 
0.U48 0.436 0.377 1.058 J.617 ,747 0.U49 516. 0,?e9 677. 0,bO6 635. 0.475 611. 0.456 
-,0.046 ....0.472 




































































































































0.007 '0304 0.231 1.057 3.603 2.733 0,U~d 714. 0.534 68a. 0.514 649. 0,485 617. 0.401 
. ... 152 
"" DATE - 9-80-73 
:---ROJ NUMhBER VA353-216A 
r*,V, 
• Ago. INC. 
-ARNOLO-AIR-FORCE 5TATION, TE N,..........NASA/Rl 0"9 SHUTTLE TEST 
--PAUL -a I 
---------...GROUP MODEL MACH NO.-. PO(PSI4) TOIOEG f%) ALPhA-MNOEL ALPhA-SECTOR ALPHA-PREBEND POLL-MODEL YAW 
























98.6 0.0107 1.353 0.731 3856. 0.45(,E-03 8,2551-85 0.689E 06 9.03 0.0 .0.40 22.58 
zpI PPl PPI/pOl ZP2 PP2 PP21FD1 zl TT2 TTZ/TO lwl T%1/TO TW2 TW2/TO Tw3 TW3/To 
.-{N-4P1 A ....) -­ {S . ... (it) (UGB P).- 4DEG A) WDEG R) - DEG R) 
..,386 --- 1.233 --.8912-- o436 1.325 0.979 1.487 1247, 0.034 509. 0081 525. 0.393 551. 0,.41,! 
1.349 1.225 0.905 2.399 1.322 0.916 1.350 1248. 0,935 510. 0.382 526. C.394 551. 0.413 
-,.1,1"l....1#827 .096 -. 2,341 =138 0,919 1.,92 1248". 0.935 512, 0.3B4 526. 0.394 552. 0.413 
1.251 1.225 0,905 2.301 1.325 0,97 1.,54 1248. 0.935 514. 0.385 521. 0.395 553. 0.414 
.--­1.217--1,24 ....00U3 -2.267. .. 327.... U.9a0 1.418 1 4e. U,035 -­516. 0.386 520. 0.395 553. 0.414 
1.183 1.2.3 0.902 2.e33 1.325 0.977 1.154 1448, 0.935 51e. 0.368 528. 0,396 554. 0.415 
,1.147 -1.221 0.901 -2.197 1.326 0.57d 1,1ad 1248. 0, 35 520. 0.390 529. 0.3Y7 564. O.,lb 
1.11a 1.2E2 0. 40 2.162 1.327 0.079 1.113 1247. 0.935 511o 0.391 525. 0.397 555. 0.410 
, 1.079 -_.2.073 1.830 4.129 1.328 0,880 1.Uho 1241. 0.936 883. 0.392 530. 0.397 SS6t 0.417 
1.076 3.038 2.9005 2.126 1.37 0.979 1.077 IZ47. 0.93b 542. 0.4D7 536. 0.401 562. 0.4Z1 
,1,043--3.911) -2,.691.--2.093.. 1.326 - - 0.978 -­ I.U4 1247. 0.935 -544. 0.408 536. 0.402 - 562.- 0.441 
1.000 3.Ad4 2868 2.059 1.325 0.978 Iu10 1248. o.935 546. 0.4D9 537. 0.402 563. 0.42a 
,-095-3,a40 .b35 - .0k5 1.328 0.980 0,V76 IZ47. 0. 35 54e. 0.411 537. 0.403 563. 0.442 
0.939 3.7e2 2.793 1.989 1.324 0.978 0.540 12 48. 0,535 550. 0.412 539. 0.404 564. 0.442 
-0.905 3.7i8 2.748 1.955 1.325 0.919 0,9ib 1248. a.935 551° 0.413 539. 0.404' 564. 0.4e3 
0.870 3,6 2 2.700 1,9d0 1.32d U.981 0.b71 1248, 0.935 553. 0.415 540. 0.405 565. 0.4 3 
-0.835 - 3.5 3 --2.658 .... .885 -- O36--. 900.- 0.U36 1248, . 935 . bE, 0.41b - 542. 0.406 555. 0.44 
0.800 3.5j7 2,616 1.850 1.327 0,q i 0,e1 I1240. 0.535 557. 0.417 543. 0.407 566. 0.44 
,0.765 *3.417 -2.b72 *1.815 1.326 0,9aU 0.166 1248, 0.935 555. 0.419 544. 0.408 566. 0. 4 
0.730 3.415 2,b29 1.780 1.323 0.98 0.131 1247. o.935 560. 0.420 546. 0.409 567. 0.4 5 
-0.695 .3.3b0 -. 488 1.745 1.3PZ 0.)19 0ob6 1248. 0.936 562. 0.421 547. 0.410 567. 0,425 
0.,08 3,3V9 2.44 1,710 1.321 0.9d0 0.b6l14I48. 0.535 564. 0.422 547. 0.410 b66. 0.4,6 
-0.645 ---. 266 2-.425 1.6°75 -1.2.1 0,9d0 0.oeb 124H, 0.936 565. 0.424 548°. 0.411 569. 0.446 
0.5 8 3,,36 2. 81 I.b40 1.3223 0.981 O.bvt 1448. 0°,35 567. 0.425 549. 0.411 b69. 0.446 































0.450 3.043 224 l,5o0 1.317 O,9dO O°4bl 1249, C°836 573. 0.430 551. 0.413 571. 0.448 
.-­ 0.414 .. 2.9t2-- 2.20S -,64 -- -1.315 0.979 0.-15 1450, 0.937 575. 0.431 552. 0.413 571. O.4Zb 































0.213 2.541 l.. 1.323 1.21b 0. ;b8 0.eI4 1ES . 0.940 581. 0.43b 553. 0.415 573. 0.449 
0, 0 8,4 5 1.608 1.2 u 1.317 0.982 O0,41 IL55. U.,4! b83. 0.437 554. 0.41b 573. 0.42L 
,0, . ...Z-..3UU --- .714-- 1-154 -­ 1.317- O.5uI 0.,U5 1,57, C.942 584. 0.438 555. 0.416 574. 0.4ju 































.0101 - I.bid . 221 1.151 1.615 1.204 0,10e 1257. 0, 42 590. 0.442 560. 0.420 575. 0,431 
0.086 1,4 2 1.111 1.136 .216 1.651 0.087 1235. u.926 501. 0.443 561, 0.421 5TO. 0.. 2 
-0OO' .. ,o--° ... 11. .J,54- 1.75tx O°Odb IZ288 0,920 593. 0.444 563. 0.422 b76. 0,4 2 
0.081 1,2b5 0.943 1.131 2o518 1.877 0.082 1219. 0.914 594. 0.445 564. 0.423 577. 0.43Z 
153 
S- ..... .. ..... 
DATE 5-20-13 
- PROJECT h1uWER-.VA3Sq-4.BA 
ARO. INC. 
-ARNOLO AIR FORCE -STATION. TENr... .. . . . 
hASA/RI 0" SHUTTLE TEST 
---.PAGE-i 2 ... 
.... ... q-P.-..MOEL...YAC$ NO POWPSIA) . TOCOEG R) ALPhA,$CDEL ALPA-SECTOR ALPHA-PRESEND ROLL-MODEL YAU 
54. 139 7.9W 150.9 1334. 15.44 14.56 30.00 180.00 0 
7-INF P-INF POa O-NF U-INF k$0-ItF I'b-1F RE/FT x y X/L L 
S...... .(DE R 
9b.5 









































- 0.079 -- 1.162- 0.d82 -­1.129 2.689 2.00 O.UbO 1210. 0.907 596. 0.446 565. 0.424 577. 0.433 
0.076 1.109 0.b27 1,126 2.b97 2.161 0.,77 1201. 0.900 5 7. 0.448 566.. 0.424 578. 0.433 
0.073 1.04 -. 0.779 ....1.123 . 3.171 2.366 0.U74 1189. 0.692 558. 0.449 568. 0.425 578. 0.433 
0.070 0.984 0.734 1.1c0 3.409 2.545 0.071 1176. 0.882 600. 0.450 568. 0.426 579. 0.434 
0.066 -­ 0.931 -0.69S 1.l.116 3.629 -2.709 C.uo7 1160. 0.871 601. 0.451 569. 0.427 579. 0.434 
0.063 0.819 0.657 1.113 3.001 2.F39 0.164 1143. 0.558 602. 0.452 570. 0.428 580. 0.435 
0.059 0.830 0.620 1.109 3.89 2.911 0.060 1126. 0.844 604. 0.453 571. 0.4E9 580. 0.435 
0.056 0.7db 0.50a 1.106 3.94d 2.951 O.u5l 1107. 0.d30 605. 0.454 572., 0.429 581. 0.4J6 
0.053 .0.143 0.53b 1.1o3 3.957 2.956 0.05. 1086. 0.614 606. 0.455 573. 0.430 581. 0.436 
0.049 0.704 0.527 1.099 3. 47 2.952 0.050 1065. 0.7S9 608, 0. 56 574. 0.431 58. 0.436 
-0.046...- 0.69--.. -..60 --­ 1.096 -­ 3.S3? 2.,'.7 0.V1,4 1043. 0.7H3 609. 0.45? 575. 0.432 582. 0.43? 
0.043 0.631 0.473 1.093 3.%27 2.941 0.,44 1023. 0.768 610. 0.456 57. 0.432 582. 0.437 
, . 0.040 0'.602 0.451- . 1.090 3.%11 2.935 0.041 1004. 0.753 612. 0.459 57t, 0.433 583. 0.437 
0.036 0.510 0.'27 1.086 3.S08 d.929 0.037 983. 0.737 613. 0.460 578. 0.434 583. 0.430 
.. 033 -. 0.540 . 0.405. I.0d3 3."7 4.922 0.034 959. 0.720 614. 0.461 579., 0.434 584. 0.438 
0.028 0.517 0.388 1.078 3.8H4 2.915 0.029 S2s. 0.b96 615. 0.462 579. 0.435 584. 0.438 
- o0.024..-- 0.491.... O.3b9 --­ 1.074 -. 3.878.-. 2.91U 0.025 899. 0.675 616. 0.462 580. 0.435 585. 0.439 































-0.012 . - 0.409 . 0 .301.062 ...3.644 - 2.9 01,13 812. 0.609 621, 0.466 583. 0.437 586. 0.440 
0.008 0.393 0.296 1.058 3.834 2.887 0.009 749, 0,562 622. 0.467 583. 0.437 587. 0.440 
-­ 0.007---03b6.. _.27- -­*.1.057--3.E49 .... 2,885 0*.08 761, 0.572 624. 0.469 - 584. 0.438 587. 0.441 
...... ...... . ... 1 
154 
DATE = ;-20-73 
:55%-PROJECT AUPBER VA353-218A 
ARO, INC. 
,i--- ARNOLD.-AIR FORCE STATION, TENN.-... .... 
in ASA/RI 0 " SHUTTLE TEST 
it .. . .... G.RrP.... . . . .. . . . . MOULL3 .PACH~oNO PCPSIA) TO1WE130R) ALPA-MODLL54 ALPA-ECORIAb ALPHA-PREBEND30U POLL-MODEL18 , 0YAW 
T-IF P-INF PO I -INF -b-IF kHO-IlF oi-IF E/FT x Ir X/L , L 
S........ (CEG P) (PSIA) (PSIA) 0PbIA) 4FT/SEC) lLcm/F13) (LOF/FT-AEC) (FT-1) (IN) ('IN) (IN) 
98.2 0.0167 1 .353 0.731 3848. 0,45bL-03 0,254E-U5 0.693E 06 6.77 0.0 0.30 22.58 
r--ZPI PPI PPI/PO1 ZP2 R2 PP2/ROI ZT TT2 TT2/T0 TwI Ti/TO TW2 TWE/TO TW3 Tw3/T0 
-|I ) - (PIA . .. . ... 4 N).. . RS A).. . . (lNJ CbEG R) -(D~b R) (DEG R) (DEG R) 
.:--136a .I. - 40.592-.. 4,18 1.325 -0.979 Ijbg ]141 0.933 499. 0.375 516. 0.386 546. 0.410 
1,348 1.207 0.892 2.3"8 1.323" 0.978 1.349 1242. 0.,934 500. 0.376 517. 0.385 547. 0.411 
-­1.315 -1.208 O.b94 2.365 1.325 0,980 1.316 1242. 0.934 502. 0.377 SIT. 0,389 548. 0.412 
1.2b2 1.208 0,U95 2.332 1.325 0.981 1.283 1242. 0,34 504. 0.379 518. 0.389 550. 0.413 
I d-1,47.­ 1, . ...Ote 4 -­ I.9,a?2 - - .YT9 . 1. 48 IZ42. 0.';34 506, 0.380 519. 0.390 550. 0.414 
1.213 1.20b 0.895 2.263 1.323 0.9bi 1, I4 1242, 0.935 507. 0.3o2 -519. 0.390 551. 0.415 
.1179 1.20b -0.095 Z.:19 1.322 0,9 0 1.180 122 0.935 509. 0.383 519. 0.391' 552. 0.415 
1.14b 1.2V4 ub94 2.195 1.320 0.979 1.146 122 0.935 511. 0.385 520. 0.391 553. 0.416 
--­1.111 .2*03 ,b,93 .16 L.21I 0.980 1.112 1Z22 0.935 510. 0.386 521., 0.392 553. 0.416 
1.077 1.202 0.8V3 2.127 1.320 0,080 1.0l8 IZ2. 0,S35 515. 0.387 52L. 0.392 554. 0.417 
.­ ,--1.. I2Jl? --­ G.893 -- 2.094 -. 11--0.971; 1.045 1243. 0. 35 -516. 0.389 52a. 0.393 554. 0.417 
1.011 i.e02 0,8 4 2.061 1.316 V.978 1,012 IZ42. 0.935 51a. 0.390 52F. 0.393 555. 0.418 
0.977 1.1 " 0.691 2.027 - .314 0, 77 0.576 ]242 U.935 520. 0.391 52J. 0.393 556. 0.418 
0.9 4 1.202 0,b94 1.994 1.316 0.978 0. 45 122 0. 35 b22. 0.393 523. 0.393 556. 0.41b 
-0.909 - 1,74 1.171 .1.9S9 1.314 0.977 0.910 1243. 0.935 524. 0,304 523,. 0.394 556. 0.419 
0.697 2,o~o 1.990 1.947 1.314 u.916 0,b9d 12 4. 0.936 525. 0,395 524. 0.394 557. 0.419 
0,db5 4.050 3.027 1.915 1.308 0.977 0,b66 1242. 0.935 54.. 0.410 520. 0.397 561. 0.4d2 
0. 31 -­3.9"6 2.987 1.881 . 1.308 0.977 0.d32 1243. 0.935 546. 0.411 528 0.397 561. 0.422 
0.79T 3.921 .,933 1.647 1.307 0.977 9.138 1243. 0.935 548. 0.412 528 0.398 561. 0.42 
..0.762 3.e36 2.871. 1.812 1.307 . 977 0,163 1243. 0.035 550. 0.413 529. 0.398 561. 0.422 
0.728 3.7S7 26810 1.778 1.307 0.977 0.7.1 1243. 0.936 551. 0.415 529. 0.396 561. 0.4e 
-O~b93 -- 3.670- .. . - 1'..306 0.977 0.b94 1 43. 0.V35 553. 0.416 529. 0.398 560. 0.442 
0.bb9 3.51t, 2.06 1.709 1.303 0.1;75 9.600 1243. 0. ;35 5 4, 0.417 530. 0.399 560. 0. 21 
•0.025 3.489 2.611 -- 1.675 1.303 0,976 0.0 b 1243. 0.936 556. 0.419 530. 0.399 560. 0.42 
0.s8! 3.404 2.$4; 1.637 1.301 0.974 0,58u 1243. 0.936 13 0, 0.420 530. 0.399 560. 0.4e22 
-0.553 36320 2.489 1.603 1.300 0.974 0.5b4 1244. 0.937 >591 0.4,a1 531. 0.400 560. 0,42Z 
0.522 17.7S7 13.308 1,57 15.P21 11.858 0.be3 1144. 0. 37 561. 0.422 531. 0.400 560. 0.422 
-,--0.487 . .,42----2.35b-6._ 1.537 ___-1.301- 0.91b 0., a 1244 0.937 562. 0.423 53L. 0.400 560. 0.422 
0.453 3.,4 2.,!70 1,803 1.,97 0.913 0,. 4 ij43, 0.916 564. 0.424 53E. 0.400 560. 0.42 
0,419 2.903 - 2.180 .460 1,295 0.973 0.42u i 5,. 0.938 5ts. 0.426 532. 0.401 560. 0.422 
I,4 6 1.195 0.913 U.367 jj46. 0.938 567. 0.427 532., 0.401 560. 0.422 
1.,8 1.2 b 0.914 0.3!9 1.40 0. 38 56e. 0.,d$ 533. 0.401 560. 0.422 
0.308 0,n37 1.98 1.418 1.294 0.974 0.361 1246. 0. 30 570. 0.429 533. 0.401 560. 0.422 
-0.361-- 2.5b3---- 1 . ....1.4 11 ,9 0....-974 0.36e 12I47. 0.939 b71, 0.430 533. 0.404 560. 0,4e2 
0.3!,a 2.537 1. Il 1.402 1. 93 0.974 0,353 1240. 0o539 b13. 0.431 534. 0.402 561. 0.422 
-0.344 2.495 1.861 1.3!293 0.915 0,34b iZ47. 0.939 574. 0.432 534. 0.402 561. 0.424 
0.339 2.4bd 1.054 1.3u9 1,90O 0.913 O.J40 1247. 0.939 575. 0.433 534. 0.402 561. 0.4 " 
---0.336 2.430 1.835, 1.38b 1.4" 0.914 0j331 1 47. 0. 39 577. 0.434 535. 0.403 561. 0.4, 3 
0.332 2.405 1.017 1.3H2 1.290 0091 0.333 1247. 0.939 570. 0.435 535. 0.403 562. 0.423 
-­0.,9---...23d4 -1 0-.1379- .12U6- 0.973 .0330 1Z47, 0.939 580. 0.437 536. 0.403 562,. 0.423 













* X 0119 TEST
 
---- GRCUP... ODEL- -. AC NO - PC(PSIA) . 1O(EG R) ALPrA-PCOEL ALPhA-SECTOR ALPHA-PREBEND ROLL-NOOEL YA 
55. 139 7,92 148.7 13A8. 15.4Z 14.58 30.00 180.00 0
 
T-I.NF P-INF P01 O-INF U-IhF kRO-IhF fL-INF -E/FT A Y X/L L
 
(PEG H)....(PSIA) . (PSIA) -(P6A) -(FI/SEC) (LbN/FT3) (LBI/FI-SEC) (FT-1) (IN) (IN) (IN)
 
98.0 0.016J 1.320 0.714 3846. 0.4475-01 0.454E-05 0.677E 06 6.77 0.0. 0.30 22.58
 
ZPI PPI 'P1/P0I ZP2 PPE PPZ/POI ZI2 172 1T2/TO TWI TWIO T2 Tw2/TO T3 TW3/TO 
... I-----PSl (i" . (DEG F) (ME R). (DEG R) (DEG R) 
.-- 031 - --2.39-.....70 -1..,371 ..-. 1.28? 0.975 0.32 1247. 0.939 582. 0.439 536. 0,404 562. 0.423 
0.319 2.333 1.7o9 1.369 1.2b Q.974 0.J20 1c47. 0.939 584. 0.440 537. 0.404 562. 0.423 
0.315 2.318 ... 1.7b8 .. 1.3o . 1.2 0.9? 0.316 1c47. 0.939 56S. 0.441 537. 0.404 562. 0.424 
0.312 2.305 1.750 1.3L2 1.285 0.915 0.313 1247. 0.939 5d6. 0.442 53e. 0.405 563. 0.424 
-- 0.309 ---- 2.29 1..1.*/0 ---1.359--- 1.280 -. ,973 0.210 1248. 0. 40 588. 0.443 536. 0.405 563. 0.42. 
0.307 2.276 1.132 1.357 1.8 0.914 0.308 148. 0.940 585. 0.444 538. 0.405 563. 0.424 
.0.305 2.266 .- 1.725 .. 1.355 -1.8a Oq?5 0.206 1248. 0.940 590. 0.445 535. 0.406 b63. 0.4a4 
0.302 2.250 1.713 1.352 1.27a 0,973 0.303 1248. 0.940 592. 0.446 53. 0.406 563. 0.444 
---0.298 - 2.239 - 1.707 1.348 1.2680 0.975 0.299 1248. 0.940 593. 0.447 539. 0.406 564. 0.424 
0,294 2.222 1.bV4 1J.44 1.276 0.973 0.c95 1248. 0.940 594. 0.448 540. 0,4b7 564. 0.425 
,-0.290- 2.208 -. 1.685....1.340--1.27d.- 0.975 - - 0.291 1248. 0.940 . 596. 0.449 540. 0.407 - 564. 0.425 
0.266 2.19 Io?7 1.336 1.278 0.976 O.CdI I48. 0.940 597. 0.449 541. 0.407 564. 0..25 
-0.284 2.181 - 1.oeb . 1.334 1.475 0,974 0.46b 1248. 0.940 596. 0.450 541. 0.408 565. 0.4e5 
0.281 2.172 1.659 1.331 1.260 0.971 0.e42 I49. 0.940 595. 0.451 541. 0.40a 565. 0.425 
- 0.278 2.162 . 1.50 . 1.3 8 1.28U 0.97t6 0.c1 1148. 0.940 601. 0.452 542. 0.408 565. 0.446 
0.275 2.150 1.639 1.3 ,5 1.278 0.915 0.2/b 1248. 0.940 602. 0.453 542. 0.408 565. 0.426 
-0.272 -- 2.142 .- 1.633-- 1.322 1.2 0 - 0.97b 0.73 1249. 0.540 603. 0.454 543. 0.409 566. 0.426 
0.269 2.131 1.624 1.319 1.279 0.975 U0.7U 1249. 0.40 604. 0.455 543. 0.409 566. 0-426 
6

- 0.263 2.11§ 1.612 1.313 1,280 .. 0.976 0., 4 1249. 0.941 606. 0.456 543. 0.409 566. 0.426 
0.260 2.105 1.0u3 1.310 1.,82 0.976 0.411 1250. 0,41 601. 0.457 544. 0.409 b6b, 0.427 
- 0.257 2.068 1.590 1.307 1.279 0.913 0. d 1249. 0.41 b08. 0.458 544. 0.410 567. 0.427 
0.255 2.018 1.5,2 1.3u5 1.282 o.97b 0.o56 1250. 0.941 609. - 0.459 545. 0.410 567. 0.427 
0-..252 .---2.068 .1 . ...I .3u2 1..4 83 .. Uo. ,3 150O. 0.541 610. 0.460 545. 0.410 507. 0.427 
0.248 2.054 1.564 1.298 1.282 0.975 0.249 i b0. 0.941 612. 0.460 546. 0.411 568. 0.447 
0.244 2.041 - 1.552 '1.294 1.28e 0.975 0.245 1250. 0.941 613. 0.461 546. 0.411 568. 0.428 
0.240 2.044 1.540 1.90 1.281 0.9?4 0.e4 1250. 0.941 614. 0.462 546. 0.411 568. 0.428 
- 0.237 2.008 1.527 1.287 1,282 0.915 0.238 1250. 0.941 615. 0.463 547. 0.412 569. 0,428 
0.233 1.993 1.516 1.283 1,282 0.975 0.zJ4 1,51. 0.942 616. 0.464 547. 0.412 569. 0.449
 
0.230 ....9 76-.1.,503--. 1.280 -. 1. 8 - 0.97b _. 0.e31 1250. 0.94? 617. 0.465 547. 0.412 569. 0.429
 
0.227 1.9"? 1.48 1.77 1.8i 0.97 0.tb 123l, 0.42 616. 0.466 54E. 0.413 570. 0..49
 
0.224 1.9J6 . 1.473 1.214 l81 0.974 0.,25 1251. 0.942 620. 0.467 54E. 0.413 570. 0.49 
0.221 1.919 1.400 1.271 1.281 0.91b 0.222 1251. 0.942 621. 0.46? 549. 0.413 570. 0.430
 
0.217 1.895 1.443 1.267 1.280 0.9?4 0.216 1251. 0.942 622. 0.468 549. 0.414 571. 0.430
 
0.214 1.67b 1.428 1.264 1.281 0.975 O.l 1252. 0.43 643. 0.469 550. 0.414 571. 0.430 
-0O11-- 1.8b6 ....1.412 .1. 1,b I--1.(80 - 0.974 - 0.112 125 . 0.943 624. 0.470 550. 0.414 571. 0.430 
0.208 1.835 1.39$ 1.458 1.278 0.973 0.209 1t52. 0.943 645. 0.471 550. 0.414 572. 0.430
 
.0.207 - 1.818 1.364 1.257 1.279 0.91, 0.40a 1252. 0.943 626. 0.472 551. 0.415 572. 0.431
 
0.205 1.802 1.373 1.255 1.280 0.915 0.206 1252. 0.943 6e7. 0.47e 551. 0.415 574. 0.431
 
.,2-0.203 1.782 1.3b9 1.23 1.271 0.974 0.404 1253. 0.944 628. 0.474 552. 0.416 572. 0.431
 
0.200 1.7e5 1.346 1.20 1.279 0.97b 0.201 1253. 0.944 624. 0.474 552. 0.416 573. 0.432
 
---0.197 . ..1.74. ....3331.- 1.247.- 1.276 0.974 0.19 1(63. 0.944 630. 0.475 552. 0.416 573. 0.4U3
 




DATE - 9-20-73 
--PROJECT NUmSEk VA353-216A - -
ARO, INC. 
.- ARNOLD AIR FORCE STATION, TENN................ 
hASA/RI O9 SHUTTLE TEST 
,.--,PAGE s-3 .. 
-GROUP-- NOUEL -.NACH O - PO(PSIA) TCCUEG R) ACPHA-WCOEL ALPhA-5ECTOR ALPHA-REbENO POLL-MOOEL YAW 
55. 139 7.9e .147.7 1327. 15.42 14.58 30.00 180.00 0 























ZPI Psi PPI/P01 22 PPa PP/POI ZT2 TT2 TT2/TO TlI Tl/iO TW2 TW2/TO Tw3 TW3/TO 
--­(1.) ---­(PSIA)--- _ (1 --ISIA) .. ...- (IN) - (DLG P) (DEG R) (DEG R) (OG R) 
---0.190 ­ 1.709 .1.3u3 --- 1.2q0 - 1.279 - 0.97b 0.191 125. 0.945 633. 0.477 553. 0.417 574, 0.432 
0.188 1.bB6 1.2o6 1.238 1279 0.975 0.189 1254. 0.945 634. 0.478 554. 0.417 574. 0.432 
0.185 -­.1.669 -- 1.2e1 - 1.245 1.z80 0.975 O.1d8 1255. 0. 45 63E. 0.478 554. 0.418 574. 0.433 
0.182 1.651 1.256 1.232 1.281 0.975 0.183 1255. 0.946 636. 0.479 555. 0.418 574. 0.433 
.-.0179---1.629 0-1..-.. 1----.281-­ 0.974 -. 10o1) 1255. .- 0.946 637. 0.480 555. 0.418 574. 0.433 
0.177 1.610 1.224 1.227 1.282 0.975 0.118 1215. 0.94b 63E. 0.481 556. 0.419 575. 0.433 
* 0.174 '1.590 ... 1.209 - 1.2d4 1.203 0.97n 0.175 1255. U.946 639. 0.481 556. '0.419 57b. 0.433. 
0.171 1.569 1.193 1.221 1.281 0.974 0.11T 1256. 0.,46 640. 0.482 556. 0.419 575. 0.433 
0.18 1.5 2 1.179 1.218 1.e64 0.576 6.169 1256. 0.947 641. 0.483 i 557. 0.419 575. 0.433 
0.166 1.531 1.1;3 1.216 1.283 0.974 0.lo7 1257. 0.947 642. 0.484 557. 0.420 57b. 0.4J4 
.-­0.16----1.511---1.18--1.214---1.282 -­ 0.974- u.16S 1257. -- 0.947 - 643. 0.484 557. 0.420 5-£76. 0.434 
6.162 1.495. 1.134 1.212 1.284 0.974 0.163 1251. 0.547 644. 0.485 ,558. 0.420 576. 0.434 
0.159 . 1.47.- - 1.119 - 1.20 1.Z84 0.974 0.160 1257. 0.947 645. 0.486 558. 0.421 576. 0.434 
0.16 1.4o4 1.104 1.206 1.283 0.15 0.151 1 58. 0.942 646. 0.487 559. 0.421 576. 0.434 
0.153 - 1.435 - 1.090 - 1.203 - 1.284 0.974 0.154 1258. 0.948 647. 0.487 555. 0.421 576. 0.434 
0.150 1.414 1.074 1.200 1.285 0.576 0.1b1 1258. 0.948 648. 0.488 559. 0.422 576. 0.434 
-- 0.148 -1.2s .. 1.000-_-1.15.- 1.285--- 0.97b 0.145 1263. 0.548 645. 0.489 560. 0.422 576. 0.434 
0.14b 1.3/5 1.045 1.195 1.285 0.97o 0.146 1269. 0.948 ob5. 0.490 560. 0,422 577. 0.434 
0.143 1.355 1.028 1.193 1. 83 0.91k 0.144 1259. 0.949 651. 0.490 561. 0.423 577. 0.35 
0.140 1.335 1.014 1.1vO 1.283 0.975 0.141 1259. 0.94; 652. 0.491 561. 0.423 577. 0.435 
0.137 1.315 - 0.198 1.187 1.284 0.7. 0.138 1259. 0.949 653. 0.492 562. 0.423 577. 0.435 
0.134 1.296 0.984 1.5IL4 1.2d4 0.974 0.135 1259. 0'949 653. 0.492 562. 0.424 577. 0.435 
- 0.131 -­ 1.276 -- 0.9o9 -- 1.1l1 1.284 0.974 - . 0.132 1260. 0.949 654. 0.493 562. 0.424 577. 0.435 
0.127 1.s4 0.5"3 1.117 1.284 0.975 0.128 1260. 0.9.0 b55. 0.494 563. 0.424 677. 0.435 
0.123 - 1.231 U.935 1.173 1.282 0.913 O.124 1259. 0.949 65. 0.495 5b3. - 0.425 577. 0.435 
0.120 1.207 0.911 1.170 1.284 0.5t5 0.121 1,59. 0.9g 657. 0.495 564. 0.425 577. 0.435 



























0.100 I.-lOt 0.641 1.156 1.e0l 0.974 '0.109 1255. 0.946 661. 0.49d 566. 0.426 578. 0.435 
0.105 1.Ot3 0.624' 1.159 1..84 o.97. 0.106 1253. 0.945 682. 0.499 566. 0.426 578. (1.436 
0.1 1.0tO 0.806 1.151 1.c83 0.915 0,102 1251. 0.-43 663. 0.499 566. 0.427 578. 0.436 
O.u95 1.035 0.1t7 1.149 1.483 0.975 0.1Ou 1Z48. 0.9.l 6t4. 0.60U 567. 0.427 578. 0.436 




























































































PROJECt fWve6 V 35hI A .. . 
AROi fl.Ci 
NAS/RI Oh9 SIUTTLL TSi 
-.-. PAbE . ­
- GROUP -.IOEL ..VAC NO. OC(PSIA) 70(06 R) ALPMA-MCOEL ALPhA-SECTOR ALPHA-PAEeEND ROLL-4ODEL *AW 
55 139 7.92 147.8 132b. 15m42 14&58 30.00 4 raO.O0 6 
T-INF P-INF PO1 b-NF L-INF RhO-IN wL-INF RE/FT A Y X/L L 
.(CE6 R1 (PSIA) ...(PSIA) (PSI) . (FT/SEC) (L69/FT3) (LSP/FT-SEC) (FT-1) (IN) (IN) (IN) 
979 0.0102 1.312 0.709 3843. 0.44SL03 0.db3E-05 0.6152 06 6.77 0.0 0.30 Z2.56 
ZP PPI PPi/POI ZP2 ?P2 PP2/PCI ±12 IT2 TT/TO TWI Ti/TO TW2 TW2/TO TW3 Tw3/TO 
-(1N)----iP1A)--........ (I) -- ( SIA) ..- - (it,] (0EG A) (0E R) (DEG R) -- WEG R) 
, 0.062 -- 0.749 -_ 0.571-- 1.112 1.278- 0.974 0.063 1163. 0.877 672. 0.507 571. 0.431 58S. 0.438 
0.059 0.718 0.547 1.109 1.279 0.974 0U000 1141. 0.60 673. 0.508 572. 0.431 581. 0.438
 
0.054 .. 0.686 ...U.523 ... 1.104 1.279 0.974 0.055 121. 0.846 674. 0.508 572. 0.432 581. 0.438 
0.051 0.652 0.4 7 1.1o 1.278 0.914 0.052 10i. 6.s30 675. 0.509 573. 0.432 581. 0.438 
-- 0.046 0.619... 1.096 76. U.047 0.814 676. - 0.509 0.433 -- 581.- 0.439---- 0.4?2 .. 1.... - 0.973 1079. 574. 
0.044 0.,S 0.4b2 1.094 1.60 0.91b 0.04b 1064. 0.802 o76. 0.510 574. 0.433 582. 0.439 
- 0.041 . 0.5c4 - 0.430 .-- 1.091 1.279 0.976 0.U42 1047. 0.189 677. 0.511 575. 0.433 582. 0.434 
0.038 0.535 0.408 I.Od 1.270 u.973 0.039 1027. 0.774 67e. 0.511 575. 0,434 582, '0.439 
0.034 .. 0.512 - 0.391 1.084 1.277 0.974 0.035 1009. 0.161 675. 0.512 576. 0,434 582. 0.439 
0.031 0.400 0.3(4 1.081 1.279 0.516 0.032 991. 0.747 600. 0.513 576. 0.434 583. 0.439 
-0.018----.0.48 .0.357 -1.078 - 1.280 - O.976 o.U 9 S72..- 0.733 0S0. 0.513 577. 0.435 583, 0.44U 
0.025 0.446 0.3-o 1.015 1.279 0.915 O.26 552. 0.118 681. 0.514 577. 0,435 583. 0.440 
,-.0.022-- . 0.-2o 0.325 1.072 1.278 0.915 0.u23 933. 0.703 b82. 0.514 577. 0.435 S83. 0.440 
0.01b 0.411 0.313 1.0a8 1.279 0,95 0.u19 914. 0.689 683, 0.515 576. 0.436 584. 0.440
 
0.015 . 0.391 0.298 - 1.005 1.278 0.975 0.01b 895. 0.675 684. 0.516 578. 0.436 584. 0.440 
0.011 0.379 0.219 1.Oti 1.260 0.975 0.012 873. 0.659 684, 0.516 57. 0.436 584. 0.440 
..- 0.006_--..3.7r. -0. T b6--..1.280.-- 0.975 .0u07 833. 0.628 665. 0.517 579. 0.437 584o - 0.441 
0.007 0.339 0.259 1.017 1.278 0.975 0.U08 .810 0.611 60.7 0 5 18 580; 0.437 585. 0.441 




'DATE = 9-20-73 
---PROJECT NUPUER V4353-el!A ..... 
ARO, INC. 
,-.ARNOLDO IRAFORCE ST AT ION. TE NN.... .. . 
NASA/PI Oh9 SHUTTLE TEST 
,----PAGE = I 
"-- ----.GROUP -- ODEL -P4CH NO POtPSIAl TO (DEG R) ALPHA-PCOEL ALPHA-SECTOR ALPHA-PREBENO POLL-MODEL YAW 
56. 139 7.1,2 151.8 1325. 15.43 14.57 30.00 180.00 0 
ST-INF P-IN4F Pei O-INF U-INF RhG'INF PU-Itlf E/FT x Y X/L L 
.... .(DEG A) (PSIAl tPSIA) (PSIA) (FI/SEG) (Lbk/FT3) (LBy/FPT-5LC) (FT-1) (IN) (IN) (IN) 
97.8 0,0105 1.34d' 0.729 3841. 0,45eE'03 0.2b38"05 0.694E 06 4.52 0.0 0.20 22.58 
ZPI_" PPI' PPI/PGl 2P2 PP2 PPV/PO1 27e TT2 ITE2/7 T%1 TI/TO TW2 TW2/TC TW3 TW3/TO 
,-(IN)-- (PSIA) ......- .. 4SA .4 1N) - (DEG A) 40EG 10 (DEG R) -(DEG R) 
1..]30.-- 2,07 0.595 -- 2.360 11316 0.97b 1.311 1236. 0oY33 521. 0.393 531. ,0.401 S53. 0.418 
1.2b8 1.208 0.896 2.338 1.316 0o9116 1.d09 1237,. 0.934 523. 0.39b 531. 0.401 555. 0.419 





























1.151 1.210 0.8 2,. 51 1.316 u.975 1.152 1237. U.934 531. 0.400 533. 0.402 558. 0.421 
1.116 - .eu9 0.89h 2.166 1.118 0.976 1.117 1237. 0. 34 b33. 0.402 533. 0.402 558. 0.421 
1.051 1.211 0.d97 2.131 1.319 0.976 1.082 1237. 0.934 535. 0.403 533. 0.403 559. 0.422 
.. 1.045 . 211 0.897 . U95 1.321 o.978 1,u40 1237. 0.(,34 536. 10.405 534. 0.403 559. 0.423 
1.011 1.212 0.898 2.061 1.3-20 u.977 1.012 1237. 0.934 53e. '0.407 534. 0.404 560. 0.423 
.--­C.977- -..1.212 " .P97- 2.0 7 -­ 1.311,- 0.976 -- 0.978 1237. 0.935 540. 0.408 534. 0.404 561. 0.423 































.8-,38 15.695- 11.624 1.888 15.&04. 11.705 0,d39 1537. 0.935 548. 0,414 536. 0.405 56, 0.425S 
0.602 1.212 0.819t 1.652 1.321 0,977 0.d03 1237. 0.935 b550 0.415 536. 0.405 563, C,425 
.­ 0.767 - 1.210. . 0 .896 ... 1 b1 7-.---. .32 1.. 0.978 0.166 1237. 0. 34 552.,. 0.417 537. 0.405 S63. 0.425 
0.732 1.212 0.898 1.782 1.319 o.977 0.733 Ii3l 0.934 S54. 0.418 537. 0.406 563, 0.426 
,0.098 1.870 1.3d9 1.748 1.320 0.977 O.b99 1241. 0.937 S55 0.419 538. 0.406 564. 0.4d6 
Cb91 4,3uo 3, 0.3. 1.741 1.215, o.917 0,092 1241. 0.937 572. 0.432 545. 0.412 566. 0.427 
..0655 4.256 -3.166 1.705 . 1.314 u.977 u0.550' 1240. 0.937 574. 0.433 546. 0.413 566. 0.427 
0.617 4.1.9 3.087 1.667 1.312 0.976 O~bI8 124U. 0.,937 576. 0.435 547. 0.413 b66. 0.427 
-0.585 .4, 026. - 2,599 .6 ,35 --- 1.313 .0978 O. b 1241. 0.937 b77. 0.436 548 . 0.414 566. 0.4el 
0.550 3.59 2.901 1.000 1.314 0.977 0.b55 1241. 0.537 579. 0.437 545. 0.415 566. 0.427 
.-­0514 3.739 2.790 . 564 1.310 o.977 0,b15 1241o. 0.937 580. 0,438 550. 0.416 566. 0.4.18 
0.47b 3.57a 2,p71 1.528 1.311 0.91d 0.479 1241. 0.938 5132. 0.440 551. 0.416 560, 0.42 
-0.43 .3.416 2.b55 1.4y3 1.309 o.917 0.444 1442. 0.938 5d4. 0.441 552. 0.417 566. 0.427 
0.408 3.2o0 2.435 1.458 1.307 0.916 0.40', 1242. 0.938 505, 0.4442 553, 0.418 566. 0.427' 
-. 0.372 .. 119.- ?.333 -­ 1.4d2 ---1, . --0.918 0.313 1243. 0.939 5b7. 0.44.3 555, 0.419 560. 0 .4 7 
1.367 1.305 0.976 0, 38 1244. U.';39 58F. 0.444 558. 0.421 565. 0.427 
1,350 1.300 0.918 0.311 I 44; 0, 40 590. 0.445 559. 0.422 5655. 0.427 































0.e#Z . 5 0 - -.1 Sva---.322.-- 1.302-_ 0.417 0.973 1245. 0.940 5 6. 0.450 504. 0,4 6 566. 0.427 
0.262 2.4b8 1,854 1.312 1,301 0.977 0,e6 1245, 0,9;41 597. 0.451 566, 0.427 566. 0.447 































0.234 2.273 1.708 1.284 1.299 u.976 0,e35 1,47. 0.9042 603. 0.455 571. 0.431 56b, 0.4 d7 
-0.231---2.244 - I -,8--- .2.34 1.46. Q,43 604. 0.456 572. 0.432 566. 0.427
.13UZ-0,970 





DATE C 9-i0-13 
PU0WkCT hU)'8EW -VAb-A­
.ARO, INC. 
-- 'ARNOLO AIR FOCE .STAlION. TEtN. ..-- .-
NASA/RI O5-9 SHUtYLE TFST 
,----PA - 2 	 ... 
-	 ROLL-MODEL
........ GROUP .. NOOEL PACH NO. PC(PSIA) - TOIOEG R) ALP0-A-MCDJEL ALPhA-SECTOR ALPHA-PREBEND 	 YAW
 
56. 139 7.,2 149.8 132. 15.4Z 14.56 3p.0p 180.00 0 
I-INF P-INF POl O-IF u-INF urO-INF WL-INF FE/FT x Y X/L L
 
......... -CEO R)- - .(PSIA) ...SPSIA) .(PSIA) .FT/S C) (LbkM/FT3] (LB/FT-SEC) (Fl-I) (IN) (IN) (IN)
 
97.7 0.0164 1.331 0.719 3840. 0.45!E-03 0.253E-05 0.686E 06 4.52 0.0 0.20 22.58 
ZPI PPI PPI/P01 ZP2 PP2 PP2/POi 21 TT2 TT2/T0 Tnh T61/TO TW2 TW2/TO TW3 Tw3/To
 
-41M1----(P I)---......- -NM .. SiA-.... (IN) (DE ) (DEG R) (DEG R) (DEO R)
 
.- 0.225 2.116- - 1.b35 1.275 1.302 - 0.978 0.226 1247. 0.542 607. 0,458 574. 0.434 566. 0.428 
0.222 2.147 1,613 1.272 1.300 0.977 0.k23 1248. 0."3 60F. 0.459 575. 0.435 566. 0.428
 
0.218 .... 2.122 --.. 596. -. 1.268 . 1.502 0.979 0.419 1248. 0.G43 610. 0.46u 576. 0,435 567. 0.428 
0.815 2.048 1.517 1.255 1.300 0.978 0.21b 1248. 0.943 bil. 0.461 577. 0.436 567. 0.4,8 
, -- 0.212.... 	 1.262 -- 1.300 0,971.- 0.e13 1249. 0.943 612. 575. 0.437 567.700---.556.- -. 	 0.462 0.4d8 
0.207 2.039 1.5J3 1.257 1.Z99 0.976 Dc08 1249. 0.44 614. 0.463 575. 0.438 567. 0.428 
.... 0.204... 2.010 .. .51?. 1.254 1.300 0.97S 0.-05 1250. 0. 44 616. 0.464 580. 0.438 568. 0.429 
0.200 1.982 1.492 1.250 1.299 ' 0.97$ 0.01 1250. 0.944 616. 0.465 681. 0.439 568. 0.429 
1.411 .1.247 1.299 0.1 l150. 617. 582. 568.0.197 ...1.9b4 . k 0.97d 8 0.944 0.466 0.440 0.429 
0.195 1.9cg 1.45 1.2.5 1.2;9 0.978 0.196 125. 0.544 61;. 0.467 583. 0.440 569. 0.429 
.---0.192- 1.0....1.433---1-.42- .-1.296 .. 0.57. - 0.193 I51. . 0.945 620. 0.468 584, 0,441 569. 0.430 
0.17 16.367 12.332 1.237 15.76 11.85 0.158 1251. 0.945 61. 0.469 585. 0.442 569. 0.430
 
0.163 1.850 1.395 1.233 1.2;7 0.978 0.184 1251. 0.945 622. 0.470 586. 0.442 570. 0.430 
0.1BO 1.8e0 1.373 1.230 1.2.5 0.977 0.181 1252. 0.945 623. 0.471 587, 0.443 570. 0.430 
,- 0.i 1.7o 1.3J5 1.245 1.295 0.977 0.176 1252. 0.946 625. 0.472 587. 0.444 570. 0.431 
0.1t0 1.757 1.326 1.219 1.294 0.977 0.170 I152. 0.946 626. 0.473 588. 0.444 570. 0.431 
,.--0.165-l-1.72o. --... b3..... |1215 .- .29b . 0.977 0.166 - 1253. 0.47 627. 0.474 58s. 0.445 571. - 0.431 
0.160 1.694 1.280 1.210 1.294 0.917 0.161 1 53. 0.947 628. 0.475 590. 0.446 571. 0.432 
-- 0.152 1.6 6 1.562 1.202 1.294 0.978 0.ls3 14S4. 0.q48 625. 0.476 591. 0.447 571. 0.432 
0.147 1.62u 1,425 1.197 1. 93 0.978 0.148 1255. 0.948 631. 0.477 591. 0.447 571. 0.432
 
0.144 --. 1.583 1.199 1.194 1.292 0.978 0.145 1255. 0.49 632. 0.471 592. 0.448 572. 0.432 
0.IJ8 1.54 1.173 1.188 1.291 0.978 0.139 I56. 0.q49 633. 0.478 593. 0.448 572. 0.432 
-0.134 -- 1.1b.-.1.17---1 14 ..- l.21 ...0.97S 0.135 1256. 0.949 634. 0,479 594. 0.449 572. 0.432 
0.130 1.481 1.122 1.180 1.289 0.977 0.131 1257. 0.950 635. 0.480 595 0.449 572. 0.433
 
0.17 .1.449 . I1.9S 1.117 l..91 0.979 0.12d 1267. 0.950 636. 0.481 595. 0.450 573. 0.433 
0.123 1.415 1.074 1.173 1.287 0.977 0.124 1258. 0.950 637. 0.482 596. 0.451 573. 0.433
 
0.120 .1.j30 1.056 1,170 1.289 0.579 0.121 1258. 0.S51 638. 0.482 557. 0.451 573. 0.433
 
0.116 1.31 1.034 1.166 1.288 0.97U 0.117 1259. 0.951 639. 0.483 597. 0.452 573. 0.433 
0.110 - 1.331..- 1.01.... 1160 ....1.25 0.97b . 0.111 1259. 0.9S2 640. 0.484 .59e. 0.452 573. 0.433 
0.105 1.30J 0.991 1.155 1.2bb 0.978 0.106 1 59. 0.52 642. 0.485 599. 0.453 '573. 0.433
 
*. 10.101 0.968 1.,d4 0.977 0.10e 0,52 643. 0.486 0.4b3 0.43371 1.151 12659. 	 600. 574. 

0.100 1.244 0.9-7 1.150 1.284 0.918 0.101 1259. 0.52 644. 0.487 600. 0.454 574. 0.434 
0.09b 1.215 0.926 1.146 1.234 0.918 0.097 1259. 0.951 645. 0.487 601. 0.454 574. 0.434 
0.091 1.185 0.903 1.141 1.263 0.977 O.ug2 125. 0.951 6.6. 0.488 602. 0.455 574. 0.434 
-0.088- .l.J55....-0.88I ....I3$.- l.c l-- 0-1/7 0,089 1256. 0.949 647. 0.489 602. 0.455 574. 0.434 
0.0 1.lc5 0.859 1.134 I.21 0.977 O.Ob 153. 0.947 64e. 0.490 603. 0.456 574. 0.43. 
0.(49 1.091 U0.ti 1.129 I. l 0.978 0.080 1,49. 0.9.4 6.5. 0.490 603. 0.457 575. 0.434 
0.07 10b1 U.810 1.125 1.279 0.970 0.016 I45. 0.941 650. 0.491 604. 0.457 575. 0.434 
0.02 1.032 0.789 1.122 1.cd0 0.979 0.073 1239. 0.936 651. 0.492 604. 0.457 575. 0.435 
0.068 	 0.g -0.7o3 1.118 1.280 0.978 O.UbV 1230. 0.930 652. 0.43 605. 0.457 575. 0.436 
-00, .;'--.3-- 1.114 .1.230 0.978 0.065 1 21 * 0.523 b5]. 0.493 606. 0.458 576. 0.435 
0.060 0.924 0.70o 1.110 1.283 0.979 0.061 1208. 0.913 654. 0.494 606. 0.458 576. 0.435 
160 
DATE = 9-20-73 
."-PROJECT NUMHER -­VA3S3-21EA 
ARC, IhC. 
-ANOLD-AIV FORCE STATION,-TENN.-----
ihASA/kI 09 SHUTTLE TEST 
-­ PAGE--.3 ... . 
vfOUP -OE- -. c--.-VACh NO - PO(PSIA) - TC(CEG R) ALPKA-MCDEL ALPHA-SECTOR ALPHA-PREBEND POLL-MODEL YAW 
56. 139 7.92 147.7 1323. 15.42 14.58 30.00 180.00 0 
- ... 
T-IhF P-INF 
.. (DEG k) -:{IPSIA) P0l- (PSIA) 0-INF(PSIA) b-IFtFT/SEC) k$O-INF(LrjM/FT3') vU-INF(L v/KT-SLC) PE/FT(FT-1) x(IN) Y(IN) X/L L(IN) 
97.7 0.0161 1.311 0.709 383d. 0.446E-03 0.253E-05 0.677 06 4.52 0.0 0.20 22.58 
ZP1 PFI PPI/PO. ZP2 PP2 PP2/POI ZT7 TT2 TT2/TC TWi TWI/To TW2 Twa/To TW3 Twa/TO 
1-4IN)---- PSIA)-- -...---- 4-IN) ---- PSI.A) .. (IN) - (DEG F (DEG W) (DEG R)- (DEG R)­
--­0.057--- 0.88 -0.7? -.- 1.107 1.2I84 -- 0.919 0.058 1194. 0.903 655. 0.495 607. 0.459 576. 0.436 
0.051 0.847 u.645 1.103 1.285 0.978 0.U5. 1178, 0.850 656. 0.496 608. 0.459 576. 0.430 
0.049 - 0.809 0.615 1.04q 1.L85 0.977 0.U5u 1162. 0.878 657. 0.496 60F. 0.460 577. 0.436 
0.046 0.713 0.508 1.096 1.if6 0.917 0.047 1149. O.b69 658. 0.497 609. 0.460 577. 0.436 
.-0.043--0,7J--,5bJ---1.093 .-..1.289 ­ 0.979 - 0.44 1130. - 0.854 659. 0.498 610. 0.461 - 577. 0..36 
0.038 0.699 0.5.3 1.0d 1.291 0.980 0.039 1102. 0.833 660. 0.499 610. 0.461 577. 0.436 
0.035 0.661 - 0.501 -1.085 1.291 0.978 O.03b 1076. 0.813 661. 0.499 611. 0,462 577. 0.436 
0.031 0.68 0.476 1.0 1 1.253 0.580 0.032 1044. 0.789 662. 0.500 611. 0.462 578. 0.37 
--­0.026 .... 0.59 ..- .0.45Q .. 1.076 1-192 - 0.978 0.027 1012. 0.765 663. 0.501 612. 0.462 57b. 0.437 
0.022 0.5t0 0.423 1.07e 1.292 0.977 0.U23 980. 0.741 663. 0.501 613. 0.463 57b. 0.437 
-0.018--0533---40-.....,068....1.292. . 0.977.- 0.019 945. 0.714 664. 0.502 613.. 0.463 578. 0.437 
0.015 O.bu7 0.3d4 1.065 1.295 0.950 0.016 917. 0.693 665. 0.503 614. 0.4b4 578. 0.437 





























......................... . ----.......... 
i4 
- - - - - - - -- - - - - - - -- ---- ,--­
DATE - 9-20-73 

















TCO EG k) 
1330. 
















































ZP1 PI PPi/POI ZP2 FP2 PP2/P01 ZTe IT2 TT2/JO TwI TI/TO TW2 TW2/_J 3 Tw3/TO 
-- 1N)--------4PS1)-}- - - -(IN)- .- SIA)-- -.-(11 - (VEG P) (DEG R) (DEG A) WEG R) 
..................----- 2.449 1.60 o.aq 3 1.400 1263. 0.949 531. 0.399 532. 0.400 554. 0.416 
2.427 1.961 0.859 1.78 1262. 0.949 534. 0.401 533. 0.401 559. 0.4d0 























2.267 J,.S 0.889 1.e26 1262. 0.,49 546. 0.411 539. 0.40S 577. 0.434 
---- - ..-- . 2.251 1.951 0.889 1.402 1262. 0.949 550. 0.413 540. 0.406 580. 0.436 
2.213 1.945 U.889 1.l64 1262. 0.9.9 553. 0.416 541. 0.407 583. 0.438 
-........ 2.177 -- 1.940 0.85O 1.128 1258. 0.946 586. 0.418 543. 0.408 565. 0.440 
.,-1.080--6.487-
1.046 7.027 
2.165 1.906 O.bsO 
3.033--- 2.130 --- 1.900---0.089 









































































0.904 7.475 3..90 1.9' 1.90? 0.1190 0.905 1266. 0.952 604. 0.454 561. 0.422 617. 0.464 
69-0.69--.7.53 .-­ 3508 -- 1.9i9--1--I --. 0.89U 0.870 1266. 0.952 607. 0.456 562. 0.422 619. 0.46 







































0.690 7.689 3.558 1.740 1.921 0.88q 0.691 1266. 0.951 621. 0.467 567. 0.426 627. 0.471 
























































































































































0.365 7.519 3.496 1.415 1.920 0.886 0.366 1268. 0.952 658. 0.495 582. 0.437 643. 0.483 
0.357 7.545 J.480 1.407 1.918 U.885 0.J5 126H. 0. 52 660. 0.496 583. 0.438 644. 0.4 4 
0.353 7.518 3.469 1.403 1.519 0.88b 0.254 1267. 0.,52 663. 0.498 584. 0.439 645. 0.484 
0.348 7.496 3.457 1.398 1.19 0.885 0.349 1268. 0.953 5E. 0.500 585. 0.439 645. 0.485 
-0.345--7.470 -­ 345---1,S - -­ 1. 2± -- U.88 0.346 1268. 0.53 667. 0.501 586. 0.440 646. 0.436 









~~~-ARNOLDINC. Alk FORCE STA7-1ON,-TVtN,.........
 




.. ..... MOOLL FACH NO PC(PSIA) TCicir 9) ALPhA-VCDEL ALPHA-PREBEND ROLL-MODEL YAW
GRCUP ALPhA-SL070R 

57. 139 7.95 248.3 1331. 29.98 0.02 .30.00 180.00 0
 
T-INF P-INF POI O-iNF U-INF HhC-INF MU-INF RE/FT x Y .X/L L 
..... (CE(I A) (PSIA) (P5IA) tPthil) (F T/5EC) (Lt3M/FT3) (LFV/FT-SEC) (FT-D) {IN) trh) Iit) 
97.6 0.0a5b 2.167 1.172 3851. 0.13EL-03 0,2535"05 0.114t U7 13,55 0.0 0.60 22.58
 
SZPI PP PPI/PUI" ZP2 PP4 ZT2 TT2 7TT/TC IWI Thi/TO TWE TW2/TO TW3 Tw3/TO
pp PP2/OI 

,-(IN ---- PSIA)- -(SA . . (1it) (CEG A) (DEG R) (DEG R) (OLG A) 
.... 7.424 3.425 1.917 0.336 0. ,53 G,604 587. 0.441 0.4870.33b-- ---- -- 1,3b 0,S144 1268. 671. 648, 
0.330 7.399 3.415 1.380 1.920 0.b"6 0.331 1268. 0.953 673. 0.506 58e. 0.442 649. 0.487 
-.0.326 - 7.375 '3.403 -*1.376 -, IS6 -0.68f4 0.327 126k. 0.953 675. 0.507 585. 0.443 650. 0,488 
0.322 7.351 3.393 1.372 1.917 0.685 Oj23 1260. 0. "3 677. 0.b09 590. 0.443 651. 0.489 
-0.317 -.- 7.329 -- 3.363 .- 1.367-- .1q19 0.b60 0.318 1269. 0."53 67s. 0.510 591. 0.444' 651. 0.469 
0.312 7.3b3 3.369 1.3b2 IS|9 0.ed5 0.J13 1,69. U.954 681. 0.512 59c 0.445 652. 0.490
 
,--,u0 7.2t9 3.3D4 -1.355 1.916 O.dd4 0-106 1269. 0.953 683. 0.513 593. 0.445 653. 0.4 01
 
0.301 7.2-7 '3.340 1.351 1, 16 0, b5 O,3Ud 1269. 0.954 665. 0.515 594., 0.446 654. 0.491 
.- 296 .- 7.215 .329. 1.346 1.916 , ,804 0_191 li70, 0.954 687. o.516 595.1 0.447 655. 0.492 
0.291 7.11;0 3.317 1.341 1.919 U.665 0.242 1 70. 0. 54 689. 0.S18 S95. 0.447 656. 0.013
 
1-0.285-_.1t4 -- 3.305--1.335 O~l-- , 1270. 691. 596, 656. 0.493
-- ,85 .e86 0.954 0.51g 0.448 

0.279 7.1-10 3,2oq 1.329 1.917 0.864 O. &O 1570. 0. ,54 691, 0.520 b97. 0.449 657. 0.494 
-- 0.073 .. 7.S7 -3.274 -1.353 1.919 -0.88b 0.e14 1270. 0, 54 694. 0.522 59a. 0.449 . 658. 0.494 
0.269 7.u07 3.,,61 1.319 1.917 0.864 0.47V 1270. 0, 4 696. 0.523 599., 0.450 659. 0.495 
....0.263 . 034 . 3.247 - 1.313 1.517 0,pbb 0.264 1271, 0.555 696. 0.524 600 0.451d 660. 0.496 
0.25a 7,V05 3.232 1.308 1.517 0,68b 0.,51, 1271. U. "5 700. 0.526 601. 0.451 660. 0.496 
-0.253 --- 6.9711--3.216....1.303 -- 1.917- 0., 84 U.454 1271, 0, 55 701. 0.527 601. 0.452 &61. 0,497 
0.,48 6.940 3.201 1.298 i,9 9 0. a5 0,'49 1271. 0. ",5 703. 0.528 602., 0.452 662. 0,497
 
.-.0.243 6.909 3.187 -1.293 1.917 O,8d4 0.244 IV71. 0. "5 705. 0.530 603. 0.453 662. 0.498
 
0.238 6.u/7 3.173 1.2ba 1.919 0.F.5 0..39 1272. O.9b5 700, 0,63l 60 . 0.454 663. 0.49a
 
•0.233 6,e44 ----3,156 1.283, 1.919 0.685 0,e34 1272. 0.555 708 . 0.532 605. 0.454 664. 0.49S 
0.228 6.61b 3.142 i,278 1,9|9 0.88b 0.,29 1272,. 0,956 710. 0.53S 60E. 0.455 b665 0.499 
--0.222- 6.7b4 -- 3.,128 -... 2,72 - - -.. 20- .. 88b 0."3 1.72. 0. 56 711. 0.534 606. 6.456 665. 0.500 
0.218 6.752 3.113 1.?06 1.9|9 0.885 .0,I 1 72. 0. "6 713. 0,5136 60T' 0.4!)6 666. 0.500
 
--.0.212 6.719 3.U99 I.ec2 1.918 0,bd5 0.413 lk73. 0.996 714. 0.537 60E. 0.457 667. O. ol
 
0. 07 6.b89 3,0d4 1.2!b7 1.920 0.855 0. UI3 1273. U, 50 716. 0.538 609. 0.457 ,667. 0.501
 
.002 6.bcl 3.070 1,262 1.921 O.Bdb 0.e03 1273. 0. 56 Tie. 0.539 610. 0.458 o08. 0.502
 
0.148 6.t32 3,V56 1.248 1.9 I 0.885 0.199 1273-, 0.956 719. 0,b40 610. 0.456 669. 0.502 
-0.194 - 6,655 3.U44 .. 1.2.4 -- 9 0. ,85 0O,;t, 1274. 0.956 721. 0.541 611. 0.459 669. 0,503 
0.190 0.5td 3.0.31 Ie4O i. 2O u.ep.5 0.191 1274. 0,56 7 22 0.542 6112. .0.459 670. 0.503
 
-0,186 -6.5-6 3.01d 1.?3b 1.q20 U0,885" 0.187 lz74, 0.956 7 4. 0.543 (113. 0.460 071. 0. 04
 
0,iU 6.514 3.002 i.Z!3? 1,9 0 0.885 0,I83 1275. 0, 57 725. 0,644 614. 0.461 671. 0,504
 
-0.177 .63 ,-2,9db 1.?27 1.922 O.805 0.178 1275. 0.9,57 727. 0.54o 614. 0,4b] 672. 0.504
 
0.173 6.444 2, 60 1_123 1.92U 0.8b4 0.074 1,7b. 0,."7 7a., 0.547 615. 0.462 673. 0.505
 
-0 1 --- 6.411 -- 2.953 -- lZ q--1.921 - OHp5 0.170. 1I76. D.958 -"730. 0.54b 616. 0,462 673. 0,505)
 
0.16b 6.3c3 L.939 1.2|'6 1.922 0',aV5 0.161 1276. 0.958 731. 0.549 617. 0.463 674. 0.50b
 
,
0,162 ,6.351 2.924 1.12 1.,22 0.8e.5 0,163 1 76. 0.958 732. 0.550 616- 0.464 674. 0,506
 
0.158 6.31t6 2.907 i..108 '1,924 UHpb 0.15" 1277. 0,958 ,734. 0.551 618. 0.464 67 , 0.5U7
 
..-015-6.215 2.8b9 1.205 1.522 u,88b 0,15o 127d. 0, 9 735. 0.552 619. 0.465 675. 0,507
 
0.152 6.2j5 2.670 ,1.202 1.922 0.88b 0.15.3 1278. 0,969 736. 0.553 620. 0.4b5 67b. Otob
 
--019-617--,5---11q-1,9 4 .40,86 01.150. 1,78. 0.9b0 738. 0.554 620. 0.466 677. ' 0.508 




DATE = 9-2u-74 
---PROJECT hU?'E5 VA3S3-9ibA -
ARO, IC, 
-AOLV AIU FCUE STAUJ #-TEN--. 
NASA/RI
.---PAGE ­ t 3 b09 $UTTLE -- TLES 
-----GROUF .M ODiEL . Y4CH NO. PD(PSIA) TOCOEG R) ALPHA-MCDEL ALPIIA-SECIOR ALPHA-PREBENO OLL-OEL YAW 
67. 139 7.95 248.8 133. 29,8 0.02 30.00 180.00 0 
T-IF P-INF POL Gi-NF U-INF H?0-INF PU-ltF PE/FT A Y X/L L 









































































-- 0.139 -- 6.050 . 2.783. ...1.189 1.925 
0.135 6.015 2.767 1.I1s 1.92d 
0.,132---5.9 7----2.750--1.182-----1.28 
0.130 5.939 2.731 1.laO 1.931 
0.128-- 5.99. -2.713 - 1.178 1.935 
0.124 5.850 2.690 1.114 1.541 
0.120 5.7 4 - 2.65 . 1.170 - I.951 





































































































































2.4b 1.144 2.05b 




















































-..0,74 ... 4.884 .... 2.2 .. 1.124 2.205 1.013 0.0(b 1280. 0.961 765. 0.574 637. 0.478 689. 0.517 



























































































-. 0.044 '3.5u2 -- 1.b07 ... 1.094 3.2892 1.786 0O.84 1251. 0.939 773. 0.580 64i. 0.482 693. 0.520 
0.040 3.2a8 1.491 1.090 4.185 1.921 0.041 1236. 0.9 7 774. 0.581 643. 0.482 694. 0.521 
-.0.036 2.971 1.3b4 1.086 4.529 2.078 0.037 1215. 0.911 775. 0.582 643. 0.483 695. 0.521 
0.032 2.680 1.230 1.082 4.32 2.263 0.033 1187. 0.891 776. 0.582 644. 0.483 695. 0.521 
- 0.028 .2.399 1.101 1.078 5.325 2.443 0.029 1156. 0.867 177. 0.583 645. 0.484 696. 0.522 
0.023 2.133 0.918 1.073 5.821 2.611 0.044 1119. 0.839 778. 0.584 645. 0.484 696. 0.5 2 
-­ 0.619 -1.900 -.. O.72.- 1.069 -.. 262 .- 2.873 0.00 1082. 0.12 77. O.58 646. 0.485 697. 0.523 
0.015 1.647 0.119 1.6O5 6.751 3.097 0.016 1040. 0.780 180. 0.585 647. 0.485 697. Ob53 
0.009 1.628 0.701-- 1.05G 7.2A5 3.316 0.010 987. 0.741 781. 0.586 647. 0.486 698. 0.524 
0.008 1.385 0.635 1.058 7.361 3.377 U.u8 917. 0.688 782. 0.587 648.. 0.486 699. 0.524 












% *-- GROUP POVEL PACK NO PC(PSIA) TOC05G k) 
 ALPhA-PCOEL ALPHA-SECTOR ALPHA-PRE8ENO POLL-MODEL YAW
 
. 58. 
 -139 7.95 250.4 1336. 30.03 -0.03 30,00 180.00 0 
-7-1hF P-INF POI O-IXF 
 U-INF kh0-IKF fIL-INF RE/FT y X/L

.(DEG P) L -.. -(P5IA)-- IP51A) -(PSIA) (F7T/SEC) (L8M/FT3) (L8M/FT-5EC) (FT-1) 4IN) (IN) (IN)08.1 0.0267 2.167 1.lea 3b0 .
 0.735L-03 0.25 E-05 0.112E 07, 
 22.56 0.0 1.00 22.58
 
ZPI PPI 
... P~I/P01 ZF2 PP2 PP2/P01 ZT2 TT2 7T4/70 TwI 4WIITO IW Tw2/TO TW3 
 Tw3/1O
 
,- (1w ­ 56 I) -- (6A ... (h .40LO P).-.(DEG A) (DEG R) (OEG P) 
.... ... 376 1. 41 0.886 1.327 1277. 0.954 537. 0.402 
 520. 0.389 557. 0.416

""1.326 7.446 3.405 2.370 1,941 
 0.888 1.Ji7 1277. 0.954 
 567. 0.424 534. 0.399 
 562. 0.440
 
,,_I-.294 ....7.42a -. 3.397 .....344 1.141. 0.8 tl 1.295 1277. 0.953 570. 536.0.426 0.400 563. 0o4e0
1.258 7.379 3.376 2.308 I.041 0.868 1.4b9 
 1277. 0.954 574. 0.429 




... , 7 .- 1.040 ---0,8ed - 1-,3 lZ76. , 0.953 577. 0.431 530. 0.402 564. 0. Zl
,1.186 7.zt5 3.32b 2.236 
 1.939 0.A08 1270.
1.187 0.553 
" 580. 0.434 540. 0.403 564. 0.41
 
,... 1150 ...-7.223 3.30o 2.2u0 1.038 U.887 1.151 1276. 0.953 5384. 0.436 541. 0.404 565. 0.422
1.113 7.175 3.285 2.163 1.936 0.Ed6 1.114 1276. 0, 53 
 587. 0.438 542. 0.405

,-1.07b .. 7.123 3,563 .125l~ 565. 0.4241.935 0.887 1.076 1275. 0, 53 590. 0.441 
 544. 0.406 566. 0.422
1.037 7.U76 3.4 41 2.087 
 1.937 0.887 1.038 1275. 0.45d 594. 0.443 55 .0 
 6, 0
,--1.003--,0 
-3.219---2.0b3-- 1.938 --O,8 -- 1.004 1275. 0i952 597.- 0.446 546. 0.408 567. 0.423
0.909 6.9/3 3.197 2.019 2.040 0.935 
 0.470 lZ75, 0, 52 600. 
 0.448 546. 0.409 567.
0.933 -- 6.932.-3.182 - 1.983 
 . a87 1.32b 0.934 1275. M,52 603. 549. 
0.4d
 
0.450 0.410 568. 0.424'
0,6 1 6.1;01" 3.167 !.9.1 
 b.051 -2.711 0,b 8 1274. 0.551 606. 0.453 
 550. 0.411 b68. 0.424

--0.060 - 6.876 ---
3.157 1.910 7.464 . 3.427 0.861 1274. 0.951 609. 0,4 55 
 551. 0.412 569. 0.4?
0,823 6.8t1 3.151 1.673 l.b?3 3.419 ' 0,d4 1273. 0, 51 612. 0.457 552. 0.413 
 569. 0.4, 5

-- 0.785 --- 6.b40-.... . 143---- 1 .83! .-. 654 -_-3.5i7 . .0 7b6 1,74. 0.951 b1s. 0.460 554. 0.414 570. 0.4d5
0.749 6.814 3,134 
 1.799 .7.690 3.537 O°?bU 
 1I73, 0. "1 61e. 0.462 
 555. 0.414 .570. 0.426
6;0712 6.779 - 3,110 1.162' 
 7.707 3.b46 0.713 1 73. 
 0.951 621. 0.464 556. 
 0.415 571, 0, 06
0.675 5.744 3.104 1.745 7.706 3.547 0.676 
 I573. 0.951 624. O,466b557. 0.416 571. 0.427

...-. Q-0.638 - 6.710 .3.,0h 1.668 . 7.693 -. 3.541 0.639 1273. 0.950 627. 0.468 559. 0.417 572. 0.427
0.601 6.690 3.u79 1.651 
 7.693 3.541 0.60z, 1273. 0.950 530. 0.470 560. 
 0.418 572. 0.427

- 0 .54 _-6 076 3.0 4- --
1 614 . 686 3.53 g 0.56 b 2 0. 1150 633. 0 471 
 561. 0.41 ; 573. 0. 428
0,547 6.6t2 -3.007 
 1.517 7.669 3.531 0.bed 1473. 0. "1 635. 0.474 562. 
 0.420 573. 0.424
 
.6--O063 3.056 .141 7.652 
 3.544 0.492 1273. 0.951 
 63e. 0.476 563. 0.420
0.453 . 5b6 3.032 1. U3 574. 0.418
7. ,33 3.51 0,4 4 1274. ,5 641. 0;478 564. 0.421 574. 0.429

.-­0417 . .509 2.996 1.467 7.617 3.506 0, 1a 1274. 0,952 o43. 0.480 565. 0.422 575. 
 0.429
0.379 6.406 21949 
 1.419 7.590 3. 94 0.38U I 75. 0, 52 b66 0.48e 565. •0.423 575. 0.429

--031-- /8-_,9 , _ .393 -- 7.565 - . 4,2 0.344 1276. 64P.
.
 0.953 0.484 567. 0.424 576. 0,43V
1,3 6 7.51 3.4 b 0 O.jo 
 127 ?. 0.53 51 . 0& 4 6 569. 0.425 576 . 0. 3 o

.1.3.'2 7.495 
 3.448 0, 3 1277. 0.554 bt,3. 0.488 570. 0.425 S76. 
 0.430
0.11.6 267 1.334 7.4"2 3.444 0o 
 5 1277. 0., 54 656. 0.490 1571. 0.426 577. 0,4JI
Ot|,6 20 7 1,331 7.474 3, J O.-lbe 127/. O, b 65F. 0.491 572. 0.427 
 577. 0.431
 
0, 77b 5.8J3 2.664 1.32b 7. 65 J.4J5 0. i6 1k77. 0.9b4 6bb, 0.493 573. 0.428 578. 0.431

-\0.270 -. 805 .. 2.672- 1,30 - .4,61 .. 3,434 
 0,Z71 1277. 0,q54 0.495 0.429
6b3. 574. 
 578. 0.432
9,Z66 5.7e3 2.663 1.316 7.453 3.432 0.267 
 1277. 0.954 665. 0.497 
 575. 0.429 579. 0.4J2

•0.263 5.7t0 
 2.05& 1.313 1.441 3.426 0°.C 1277. 0. 54 66?. 0. '98 
 576. 0.430 579. '0.433
0.2o0 5.737 2.b43 1.310 1.430 3.423 0.d61 1277. 0. 54 6t0, 0.500 577. 0.431 50 ,3

--. b .1 .2.6.35 
 1.307 7.421) 3.44b 0. bd '1277. 0. 54 672. 0.!102 578. 
 0.432 Sao. 0.433
0.253 5.692 
 2.6e4 -1.3U3 7.414 3.41b' 0.2b4. 1277. 0.954 674. 0.503 
 579. 0.432 581,. 0.434

- 0.248 .- -5 .6 69 _ . .614.....1.2 9 
 7 .4 05 J3.4 14 0.! 9 1,78 . 0 *154
'0.2-3 5.643 2.63 7 , 0 05 5 00 435 1 . 0 43






PROJECT "NUHER.- VA353-218A ..... .. 
ARO, INC.
 
-ARNOLD-AIA FIRCE-STAU tJ.=T&Nt4.... .......
 
NASA/RI O9 SHUTTLE TEST 
,--PAGE-= 2 .... .. ... 
* GRCUI MODEL NACM NO PC(PSIA) TC(CEG R) ALPHA-MC0EL ALPhA-SECTOR ALPhA-PREBEND POLL-HODEL YAW 
5. 139 Ieg5 246.3 1339, 30.0 -004 30.00 180.00 0 
T-IbF P-INF POI Q-INF b-INF RHU-PhF PL-INF AE/FT X Y X/L L 
S(DEGR) (PSA) (PSIA) (PSIA) (FT/SEC) (LbM/FT3) CLB/FT-SLC) (FT-i) (IN) (IN) (16) 
98.2 0.0265 2.167 1.172 3863. 0.720E-03 0.2545-0b O.IIIE 07 22.58 0.0 1.00 22.58
 
ZPI PpI PP1/POl ZP2 PP2 PP2/PCl 1i IT2 TT2/1C Tw! TWI/TO TW2 TW2/TO 7w3 Tw3/To 
-(IN) --­ (PSIA)- - . N) -- ..4PSIA) - 1IM) (DEG A) (DEb R) (DEG R) (DEG H) 































0.227 5.527 2.553 1.277 7.356 3.398 0.228 1278. 0.954 687. 0.512 b85. 0.436 583. 0.435 
-0.222-- 5..59-- - 2.541-.-.- 1.272 - 7.353 3.38 - 0.23 1278. - 0. 54 68S. 0.514 586. 0.437 584. 0.436 
0.218 5.4b9 2.58 1.264 7.322 J.394 0.e19 1278. 0.954 691. 0.515 587. 0.438 584. 0.436 
0.213 - 5.433 - 2.514 - 1.263 7.324 3.386 0.e14 1278. 0.954 692. 0.517 58F. 0.438 55, 0.436 
0.08 5.399 2.498 1.258 7.318 3.38o 0.409 1218. 0.54 694. 0.518 589. 0,439 565. 0.473 
0.202 ... 5.354 .2.470 1.252 7.296 3.377 0.203 i78. 0.954 696. 0.520 590. 0.440 586. 0.437 
0.199 5.312 2.461 1.249 7.293 3.379 0.eOO 1279. 0.954 698. 0.521 590. 0.441 566. 0.437 
.­ 0.195 --­5.271 --.2.442- 3..45 .- 7. 83 3.374 0.196 1279. 0.955 Too. 0.522 591. 0.441 587. 0.438 
0.191 5.2c6 2.4?2 1.241 7.272 3.370 0.192 1279. 0.S55 702. 0.524 59i. 0.442 587. 0, 4U 
0.166-- 5.185 .. 2.405 - 1.236 7.260 - 3.36? 0.187 1280. 0.955 704. 0.525 593. 0.443 588. 0.438 
0.1 0 5.127 d.364 1.230 7.4'b8 3.303 0.1b 1279. 0.955 705. 0.5b 594. 0.443 588. 0. 3S 
0.175- 5.081 2.358 .. 1.225 7.233 3.358 0.176 1280. 0.955 707. 0.548 595. 0.444 588. 0.439 
0.110 S.Qe5 2.333 1.220 1.231 3.35o 0.71 1250. 0.55 709. 0.529 596. 0.445 589. 0.439 
i. 0.166 --. 4.966 --­ 2306.- 1.,!16 -- 7o421 --. .3b 0.167 1280. 0.s55 711. 0.530 557. 0.445 589. 0.440 
0.165 4.919 2.28? I.215 1.216 2.355 0.166 1279. 0.955 712. 0.542 598. 0.446 5900 0.440 
.11 . 4.8b4 - 2.269 . 1.211 7.214 3.351 0.162 1279. 0.954 714. 0.533 599. 0.447 590. 0.440 
0.157 ..826 2.244 1.207 7.404 3.349 0.15 1279. 0.954 716. 0.534 600. 0.447 591. 0.441 
_.0.I53 - 4.761 . 2.14 1.203 - 7.193 3.3,b 0.154 1279. 0.954 717. 0.535 600. 0.448 591. 0.441 
0.149 4.690 2.181 11199 7.191 3.345 0.150 1278. 0.9"4 119. 0.537 601. 0.449 591. 0.441 
1-0.146 --. 4.617 2.148.. 1.195 7.l - 3.343 0.146 1278. 0.954 721. 0.538 602. 0.449 592. 0.44, 
0.141 4.536 2.111 1.191 7.1$1 3.341 0.14e 1277. 0.953 722. 0.539 603. 0.450 592. 0,442 
-0.135 4.4.0 2.067 1.165 7.170 3.338 0.136 1276. 0.952 724. 0.540 604. 0.451 593. 0.442 
0.130 4.341 2.013 1.180 7.166 3.338 0.131 1273. 0.990 7 5. 0.541 605. 0.451 593. 0.443 
- 0.14 4.1$0 1.91 1.174 1.15b 3.333 0.125 1,70. 0.947 727. 0.b42 606. 0.452 594. 0.443 
0.119 4.030 1.818 1.169 7.151 3.333 0.120 1 66. 0.944 728. 0.544 606. 0.452 594. 0.443 
- 0.115 ... 3.290 - -1.814... 1.165 - 1.I-2 3.330 0.116 1262. 0.942 730. 0.545 607. 0.453 594. 0.444 
0.112 3.746 1.748 1.162 7.136 3.330 0,113 1,55. 0.937 731. 0.546 608. 0.454 595. 0.444 
,-0.108 3.607 1.683 1.158 1.134 3.329 0.109 1249. 0.932 733. 0.547 600. 0,454 595. 0.444 
0.103 3.450 1.610 1.153 7.131 3.328 0.10. 1237. 0.923 734. 0.548 610. 0.455 596. 0.445 
































0.088 2.817 1.311 1.138 (.140 3.324 U.u69 118n. 0.887 740. 0.552 613. 0.457 597. 0.446 
0.085 2.660 1.237 1.135 7.141 3.320 U.uo0 1168. 0.b72 741. 0.553 614. 0.458 598. 0.446 
0.061 2.503 1.163 1.131 7.140 3.311 O.Ud2 1149. 0.058 7.3. 0.554 614. 0.459 598. 0.446 
. O.u76 - 2.351 1.091 .-- 1.146 7.141 3.315 u.077 1127. 0.84,1 744. 0.b55b 615. 0.459 599. 0.447 
0.072 2.190 1.016 1.122 7.138 3.312 0.013 1102. 0.022 745. 0.556 616. 0.460 599. 0.447 
-0.068 --- 2.046----.0.949 ----.118 -..7.141 3.312 0.069 1086. 0.810 747. 0.557 617. 0.461 599. .- 0.447 




-PROJECTeKUWb.R VA353-2IBA - --
ARO, INC.' FORCE STATION, TENN----.­t -APNOLD-A1R 




. ............. GRGIP .MODEL MACH NO PO{PSIA) . IC(CEG k) ALPA-S0DEL ALPhA-SECTOR ACPHA-PREBEND AOLL-MODEL YAW
 
56. 139 7.95 247.3 1340. 30.04 -0.04 30.00 180.00 0
 
T-INF P-INF PO Q-INF U-NF khO-IKF ML-INF AE/FT x y X/L L 
.... .(DEG R) - (PSIA).. .LSIA) - (PSIA) (FT/SECI (LOtj/FT3) (LbN/FI-SEC (Fb-) (IN) (IN) (Ih) 
S8.2 0.0264 2.159 1.167 3P64. U.124E-03 0.b4E-05 U.IIOE 07 22.58 0.0 1.00 22.58 
ZPI P1 PP1/POI ZIe PP2 PP2/PCI ZTe TI2 lid/IC T.1 lI/TO TW2 TWZ/To Tt3 Tw3/TC
l

-- !--- DG--(IN4--MPS4) - (PSIA)..I--------( ) . (DEG k) (E  9) . (DEG R) 
1,789 1034. 619.
I.0058- ---- -- 0.829.--- 1.108 - 7.139 , 3.307 0.059 0.772 7.S, 0.559 0.462 600. 0,448 
0.054 1.666 0.712 1.104 7.137 3.30b 0.Ubs 1009. 0.753 75l. 0.560- 619. 0.402 601. 0.446 
...0.048 - 1,.b 0.115 1.098 7.136 3.303 0.049 S78. 0.730 752. 0.bbl 620. 0.463 601. 0.449 
0.043 1.420 O.662 1,093 7.131 3.299 OU44 950. 0.709 753. 0.562 621. 0.463 601. 0.44, 
-0.038---1.23-....612-- 1.0b8 -7.127--- 3.296.- 0.039 - -S22. - 0.688 755.. 0.563 622. 0.464 602. 0.449 
0.032 1.224 0.566 1.082 7.116 3.292 0.133 891. 0.665 7b6. O.b64 622. 0.464 602. 0.4'9 
.0,026 .- 1.132 - 0.524 .1.076 7.119 3.292 0;Oe7 do. 0.642 757. 0.565 623. 0.465 603. 0.450 
0.0 1 1.052 0.466 1.071 7.105 3.28b 06Oa 836. 0.624 758. 0.566 624. 0.466 603. 0.450 
0.016 ....0.918 0.452 ....1.066 . 7.098 3.283 O.Ull 811. 0.605 759. 0.567 625. 0.4b6 603. 0.450 
0.011 0.912 0.422 1.061 7.086 3.218' 0B012 789. 0.!89 761. 0.568 626.. 0.46? 604. 0,.S1 
,.0.006-.0.8t--.,398-.056---7.085 ... 3.2 .-. 0.107 - 759. 0.567 - 762. 0.569 626. 0.467 604. 0.451 
0.007 0.791 0.366 1.057 7.07 3.276 0.008 745. 0.556 764. 0.570 628. 0.468 605. 0.451 
-- - -- - -- - - -. . . . . . . . .. . . . .
-........ . . .... 

:. .. . .... ..... .. ... ..... .. . . . . . . . . . . . .
 










-ANOLQ AIh F~k- AiC,.T&, --

NASA/RI 69 SIUTLk TESi

,--PAGS5 I . .. 
4

- - GROUP . PODEL ?ACH NO PC(PSIA) TOC(LG h) ALPHi-MCDEL ALPHA-SECTOR 'ALPHA PRBEND POLL-M4DEL YAW 
59; 139 7;95 252.t 1340. 30.02 -0:02 30.00 180.00 0 
T-INF P-PFP poi . U-UhF U-INF khO-INF FL-INF FE/FT A Y X/L L 
. .CDEG R) (PSIA) -(FSIA) tPIA) ..(FT/SLC) LB$M/FT3) (LB/FT-SEC) (FT-1) (IN) (IN) (IN) 
98.2 0.0270 2.e06 1.192 3664. 0.140L-03 0.254E-05 0.112E 07 18.06 0.0 0.80 22.58 
ZP1 PP1 PP1/Ppo ZP2 PP2 PP2/POI Lb2 T2 TT2/TO TmI T1/TO T2 TiW2/TO 7W3 TW3/To
 
,-(IN)--(PSIA)---- -- (IN). -- (PIA).. -.4It) (06 A (DEG R) -(DG R) (DEG R)
 
.. ...2.352 2.964 0.890 1.403 1272. 0.949 561. 0.419 541. 0.404 556. 0.415 
1.298 7.437 3.371 2.3.8 1.965 0.8v1 1.99 1,72. 0.949 594. 0.444 556. 0.415 562. 0.41S
 
1.265 . 7.441 3.315 e.315 1.966 0.892 1.4b6 1272. 0.4§ 598. 0.446 558. 0.416 5Sb2. 0.4,0
 
1.230 7.451 3.379 2.280 1.964 0.891 1l.31 1272. 0.949 601. 0.449 559. 0.417 563. 0.4!0 
-. 196-.- 7.4b4 -- 3.3d0- 2.24&--- 1.63--U.890 -- 1.197 1271. 0.945 605. 0.451 . 560. 0.418 564. 0.421 
1.161 7.464 3.394 2.ll 1.64 Od4l 1.162 1272. 0.949 b0. 0.454 562. 0.419 564. 0.421
 
1.126 - 7.546 3.413 2.176 1.962 U.890 1.12i 127?. 0.945 611. 0.456 563., 0.420 5O. 0.421 
1.091 7.559 3.431 2,141 1.561 0.890 1.02 1272. 0.949 614. 0.458 564. 0.421 564. 0.4!1
 
1.03 7.625 3.444 .103 1.964 0.8q2 I.U4 1271. 0.49 619. 0.461 565. 0.422 564. 0.4 1 
1.01d 7.5i1 3.4.7 2.068 1.961 0.890 1.019 171. 0.949 621. 0.463 567. 0.423 565. 0.422 
-O.83 ----7.S4 - - 3.448 -2.033 -- 1.961 -. 085u 0.984 1271. 0.049 624. 0.466 56E. 0.424 567. 0.423 
0. "0 7.5 8 3..51 2.000 I..o2 0.891 0.51 1271. 0.949 bd7. 0.468 569. 0.425 568. 0.424 
0.915... 7.599 3.453 -- 1.905 1.959 0.890 0.)b 1271. 0.945 630. 0.470 570. 0.426 569i 0.424 
0.861 7.609 3.458 1.931 1.560 0.801 o.e2 1272. 0.949 633. 0.472 5?1. 0.426 569. 0;425 
0.845 7.b49 3.468 1.895 1.958 0.850 0.b46 1271. 0.949 636. 0.475 573. 0;427 671. 0.426 
0.809 7.666 3.488 X.859 1.q59 0.891 o.dju 1271. 0.'*8 635. 0.47? 574. 0.428 571. 0.4e6 
0.774 7.709-- 3;09 -- i.b24 .. 1.56.. 0;890 o;175 1270. 0.048 642& 0.479 575-. 0.429 572. 0.427 
0.738 7.753 3;530 1788 1.,5b 0.d91 U.?7j 1271. 0;948 645. 0.81 576. 0.430 573. 0.428 
0.702 - 7.789 35G 1.752 1.9-5 0.81 0.703 1270. 0.948 647; 0.483 577'. 0;431 574. 0.42b 
0.666 7.tOb 3.s7 1.716 1.954 0.890 0;o61 1270. 0.948 50. 0;485 578; 0.432 574. 0.429 
0.631 7.bl 3.S62 1;681 1.953 0.851 0.632 1271. 0.948 653. 0.487 579. 0.432 S75. 0.419 
0.595 7.813 3.563 1,64S 1.951 0.890 0.596 1270. 0M948 656. 0,489 580. 0.433 575. 0.429 
.--0.559 _.__7.8e9 3--3.572 .. 1.609 ..-1954 . u.891 0.56u 1271. 0o.48 658. 0.491 . 58L. 0.434 576. 0.43U 
0.523 7.867 3.589 1.573 1.q54 0.81 0.52b4 170. 0.948 661. 0.493 583. 0.435 576. 0.430 
0.4b 7.9d?. 3.01l 1.547 1,552 0.891 0.488 1570. 0.948 b63. 0.49b 54$ 0.436 576. 0.430 
0.45b2 8.003 3.657 1.5u2 1.52 0.802 0.453 lA70. 0.948 666. 0.497 585. 0.436 576. 0.43V 
0.416 8.059 3.053 1.4t6 2.045 0.935 O.d1? 1270. 0.94b b6b. 0.499 58t. 0.437 576. 0.430 
0.331 8.058 3.68. 1.431 2.597 1.17 0.362 1271. 0.949 671. 0.b01 5B7'. 0.438 576. 0.30u 
0.345.- 7.956 .-- J.b558 -- 1.39 - 5.23 2.389 O.Jb 1,72. 0.949 613. 6.So2 588, 0.439 577. 0.430 
0.324 7.899 3.615 1.374 7.132 3.2b- 0.32s 1212. 0.949 6/6. 0.!04 58q 0.439 57b. 0.431 
- 0.315 - 7.640 3.590 1.365 7.400 3.38$ 0.316 1273. 0.950 t7P. 0.506 590. 0.440 578. 0.432 
0.305 7.786 3.5b6 1.355 7.392 3.3e6 0.306 1273. 0.950 680. 0.908 591. 0.441 579. 0.432 
0.295 7.735 3.646 1.3.5 7.380 3.3P3 0.c9b 1473i 0.950 882. 0;509 592.. 0.441 579. 0..32 
0.2R5 7.619 3.522 1.335 ?.361 3.365 0.86 1273. 0.$50 685. 0;511 593. 0.442 500. 0.433 
-- 0.276 --. 7.20 .--- 3.496 -1.324 . 7.383 3.387 0.,77 1274. 0.950 b87. 0.513 594. 0.443 581. 0.433 
0.270 7.5t9 3.414 1.320 7.378 3.360 0.211 1274. 0.950 69. 0o.514 59.. 0.444 581. 0.434 
7 9

*0.64 .5a 3.451 1.314 7.380 3.3" 0.465 1,74. 0.950 b9) 0.516 596. 0.445 582. 0.434 
0.259 7.462 3.4.0 1.309 7.3t4 3.36d 0.20b I474. 0.951 b93. 0.517 596. 0.445 58 . 0.435 
0.,54 7.458 3.428 1.304 7.374 3.39U 0.265 - 1274. 0.951 695. 0.519 597. 0.446 583. 0.,435 
06250 7.45I 3.411 1.300 7.377 3.391 0.,51 1274. 0.951 697. 0.520 598. 0.446 584. 0.435 
-. 0.24. 7.349-- 3.396 _1.21;4- .7.374 3.390 0.245 1274. 0.951 699. 0.5322 59. 0.447 584. 0.43b 
0.240 7.349 3.382 1.290 7.311 3.3-;2 0.21 1274. 0.951 701. 0.523 600. 0.448 585. 0.43t 
168 
DATE Z 9-20-73 
-PROJECT NU~bER VA3b3-21bA 
AkO. INC. 
,-Akf,ULD-AIH FORCE STATION.- TENN, ....... 
NASA/RI OH9 SHU71LE TEST 
.-PAGE . - 2 - - . . 
.......... GkOUP - OUEL PACH NG - C(PSIA) rG(CEG k) ACPhA-MCDEL ALPMA-SLC708 ALPHA-PREHNO POLL-MODEL YAW 
58. 139 7.98 248.8 1340. 30.02 r0.02 30.00 180.00 0 
T-IN - P-NF--- Po1 .... F U- N RO-l F P IN E/FT x Y XL L 
i . .. (DEG R). (PSIA) -(PSIA) (F5IA) (Pr/SEC) (LdM/FT3) (LEV/FT-SEC) (FT-L) (IN) (IN) (IN) 
98.2 0.0265 2.172 1.174 3e64. 0,7292-03 O*2b4E-05 0.111E 07 18.06 0.0 0.80 22.58 
'"ZPI PPI PPI/POl ZP2 PPa PP2/pG;I Zle 7T2 TT2/TO . 7I TWI/TU Tw2 TW2/7O Tw3 Tw31TO 
- t IN)--{PSIA) . .. ... (t)---(PSIA) ....-h- -(DEG r) .. . .(DEG 14) (DEG R) .(DEG R) 
-0.235 ....7.312 -- 3.367 1.2ts5 7.366 J.391 0.236 1275. 0.951 7U3. 0.525 601. 0.449 585. 0,437 
0.229 7.273 5.351 1.279 7.368 3.355 0.230 1274. 0.951 705. 0.52t 60U. 0.449 586. 0.437 
-­,0.2d2 --7.233 3.333- ...1.272 7.36B 3.394 0,;2e3 127b. 0, 51 707. 0.528 603. 0.450 587. 0.438 
0.216 7.M-1 3.315 1.806 7.364 J.395 0.,!17 1275. 0.951 709. 0.529 604. 0.451 587. 0.43a 
--­0.209--..7.137 -....3.293- 1.?5q ....- 7.365 -3.398 U.410 1275. 0."52 711. 0.531 605, 0.451 580. 0.a39 
0.203 7,0t9 3,Z?2' l.e53 1.354 3.395 0.e04 1276. 0. 52 713. 0.53e 606. 0.452 609. 0.439 
.-­0,200 - 7.048 3.,!56 .25 0 7.362 3.401 0.,01 1276. 0."52 715. 0.533 607. 0.453 589. 0.440 
0.195 7.010 3.438 1.245 7.354 3.397 0.196 1276. 0.(,52 716. 0.535 607. 0.453 590. 0.440 
0.189 6,9b5 3.,U 0 -1.239 7.359 3.402 0.1 0 1276. 0. , 52 71e. 0.536 606. 0.454 591. 0.441 
0,164 6.919 3.19q 1.234 7,3b1 3.399 0,285 1276. 0,9152 720. 0.537 609. 0.455 592, 0,41' 
.­ 0,178-.,815--., .. ,8-7,381 .3.400 ....-0,17 1277. -- .983 722. 0.538 610,. 0.455 b92,. 0,444 
0.172 6.8's 3.loO 1.222 7.342 3.400 0.173 1277. 0.95,3 723. 0.540 611. 0.456 593. 0.442 
l 0.167 6.776 3.138 1.217 7.337 3.398 0.1b6 1277. 0.953 725. 0.5&] 612. 0.457 594. 0.443 
0"102 6.729 3.118 1.212 7.339 3.401 0"103 127b. 0" 54 727. 0.542 613. 0.457P 594. 0.443 
-0.156 6.674. 3.095 1.206 7.328 3.399 0.187 1278. 0.9S4 728. 0.543 613. 0.458 595. 0.4 
0.152 6.623 3.072 1.ZU2 7.332 3.401 0.1-13 1279. 0.954 730. 0*b,4 614. 0,458 5,98* 0.4 
,--0.148 -- .b I1-- 3.*050--. -1I . ...7 .329 .--.3.402 - 0.149 1279.- 0.855 731. 0.546 615. 0.459 596. 0,45 
0.144 6.516 3.023 1,184 7.333 3.403 0.145 1279. 0.955 733. 0,847 616. 0.460 597: 0,'446 
0.138 0.454 2.997 1.1by 7.322 3.400 0.140 1.8u. 0. "5 734. 0.548 617. 0.460 598. 0.446 
0;134 6.392 2."09 1.184 7.331 3.406 0.135 1281. 0.956 736. 0.549 618. 0.461 598. 0.447 































0.110 6.0u7 2.7y7 1.160 7.338 3.417 0.111 1282. 0. ,57 742. 0*584 621. 0.463 602 0.449 
.­i0.105 5.900 e.748 1.155 7.341 3.420 0.106 1282. 0. ,57 743. 0.855 622. 0.4b4 603. 0.450 
0.101 5.7,5 2.7U2 1.151l 7.342 J.423 0.102 1281. 0."56 745. 0.b66 622. 0.464 604. 0.451 








. J t-,J 
5.16b 
2,574 
. 4 g 
2.411 
1.141 





































.­ 06 4.914 2.323 1.126 7.357 3.436 0.077 127.. 0.852 752. 0.561 626. 0.468 612. 0.457 
0.072 4.780 2.2j3 1.122 7.355 J.43i 0.673 1270. 0.949 753. 0.562 627. 0.468 614. U.458 
0.069 4.519 2.140 1.119 7.253 3.4J? 0.U7U 1c67, 0.946 7S4. 0.5h3 628. 0.469 615. 0.459 
0.06b 4.311 .047 1.116 7.35 3.439 0.007 .1262. 0.942 756. 0.564 629. 0.469 616. 0.460 
-0.063 ---4.152 ... 1.943 --. 11k3 .7.354. - 3.412 0.604 125.). 0.937 757. 0.565 630. 0.470 618. G..64 
0.O60 3.9j2 1,8 0 1.110 7,354 3.4,d OUh1 1247. 0.9J1 780* 0*86b 630. 0.471 620. 0.46J 
S0.057 3.70, 1.7J4 1.187 7.352 3.44?. 0*0bb 1236. 0. 23 189, 0,887 631. 0.471 621. 0.464 
0,054 3.4 * 1,b10 I*!O4 7.359 .447 0*055 1241. 0. 12 761. 0*508 632. 0.472 622. G*.65 
.0050 3.18b 1.498 1.100 7.3S4 3.446 0.081 1206. 0.901 762. 0*809 633. 0.472 623. 0.466 
0.040 2.969 1.392 1, 96 7.351 3.441 0,0 7 1f84. 0.884 763. 0,570u 633. 0.473 62b. 0.467 
--­0.043---2.733 -­ 1*2b2---1.093- 7,354. J-.449 0,0. 1162, '0,68 7b4. 0.571 634. 0.473 626. 0.467 
0.039 2.493 1.169 1.0 9 7.362 3.453 0.040 1133. 0*846 766. 0.572 635. .0.474 627. 0.468 





PROJECt NUNEL 48J-3'UA----------- -----------
ARO IKC. 
ANOLD- ARFOktE SIATt4NiJEdN......, 





































(LS)/FT'SLMh (F 1) 












ZPI PPi PP1/POI Z;12 IP PP2/po 
-(IN) -- Ps1 - - (IN)----- PSI }... .-
.0,036-- 2.260-.-. 1.059 -- 1.086.- 7.365 --.3.452 
0,032 2.046 0.958 1.082 7.387 3.458 
0.029 .--. 1.658 .. 0.868. 1.079 7.398 3.458 
0,026 1.695 0.790 1.076 7.425 3.460 
-00 1----1.552---0. 741--1.071--7.454 ---3.4b4.-
0.018 1.4 4 0.659 1.068 7.482 3.4b4 
0.014 . 1.317 _. 0.B ... 1.064 7.509 3.466 
0.010 1.225 0.564 1.0o 7.519 3.463 
0.006 .1.6 ... 0.527... 1.05b.- 7.526 .. 3.462 














































































































.... . . 
... 




...... .. ... 






.-- ARNOLD AIJ,-FCKCE -STATION, TctN,. .... . . . 
NASA/RI 0Fh9 5HUTTLU TEST 





























( S IA ) 
2.,06 
-I F 
--(k b JA ) 
1.192 
U-IF 
. (FT/S EC ) 
3855. 
kHF4-IF 
(L b /F1 3 ) 
0.743L-03 
pb-l F P /FT 
L tV/F T- 5 EC ) (FT- ) 
0,ab3L-05 0.113h 07 
A 










. ..... ........ ........ 




- I } 















.e......... . ...... .... -- 2.371 1.956 0.sR7 
2.3b4 1, 57 0.88/ 
,".. . 2.322 1. 56 0.6V7 
1.2 0 3 .7 2 1 ,597 2 ." 0 1 . 97 0 . B 7 
-- l 2 3 4- - 7 .3 6 - - 3 3 4 1 -.-- 2 2 8 4 ­ - I .5 0 -- 0 .8 b7 
I.e01 7.3 5 3.3 6 2.251 i. 4U 0.887 
-1 -] @ - 7 .4 7 . 3.3 d 2 ­ 2 2 18 I. S 7 0 . 8 7 
1 1 3 5 7 . 5 5 3 397 2 .1 5 1 9 6 0 8 7 
S1.100 7,b5 3.414 2.150 1.,45 O.867 
1.0 0 4 7 .49 8 3. 4 2 1 2 .11 4 1 43 0. 6 7 
,- 1.0 30 -­ 7.5U6 --. 3.424 - 2.080 - 1.947-- ...0888 
0 9 9 1 .t0 7 3. 4 aB 2 .0 7 1 9 42 u,88 7 
,--0.965 7.5e9 3.439 - 2.U15 - .. 3 0.888 
0 93 1 7 .5 3 3. 58 1.9 bi I .S4O O . 8 7 
-­ 0.898 7.615 3.4b4 1.948 1.938 0.867 
0.5o 4 7 .6 9 3 .5 10 .9 1 . 41 0 .8 8 
0--.049 .-7.705 ....3.5,6 --­ 1.u79 . 35l ---UBb 
0 .79 b 7 .7 4 3 5 4f. . 8 5 1 .3 7 0 .8 88 
0 .7o 4 .77 9 3.50 i 1 .812I 1 . J 4 0 ,H 7 
0.728 7.717 3.5bV, 1.7l1 .4,33 0. 8V 
•0.691 771 3.bo8 3.741 1, 30 U.886 
0. 6 5 7 7.7 3 . 3 . b f 2 1 . 0 7 1.9 3 1 0 , S 8 
-0 .65 ­ 7,7d0 - 3 b 6- - 1 .75- 1.930 -- 0 801 
0,591 7.7138 3.bd6 1.041 I.S29 0.Pd7 
. -0 5 1 7 .8 9 3 .012 1.6 07 I, ;F8 0 , 88 
0 523 7 917 3 .45 l , 73 1,&26 0, 87 
---0.490 7,qb 3.bO7 1.540 1.927 O.A86 
0.4 5 6 7 .977 3.t7 1 .50 6 1 . 2 5 0,68 
,.-0.4 2 1 --"-7Tt l - -3.,bbB -- 1.471 - -1.523 - 0.867 
0 ,3 7 7 .8 9 3 0 3 3 1. 3 1 1,q25 V~ d 8 9 
0 3 5 4 7 7 b3 3,5 d I 1 40 4 1 9 24 0,8 b 
1.313 1.92 0,ed9 
1.364 1° 20 0.886 
1.355 1.94 0.889; 
- 0 3 2 -- - 7 .3 el - - 3 , 41g ..... 35 - ­ .9 - 0 .6 H9 
0 2 9 7 .3 5 6 3 . .u a 1 3 9 1 .9 1 9 . 0 8 8 9 
0.? ,;3 7,3i8 3.396 1,.3 3 1.9 eu 0,8 0 
0.240 ?.,6~ 334 1.340 1,S19 U, $O 
, 0 . 8 5 . 2 0 T 3 3 12 13 3 5 1 .9 2 4 0 , 8 3 
0 2 02 7.239 3.3 0 1 332 1.30 0.tlo 
-­,7---72 -- 38..1.3.17-- .3-- 0.90 




. 4 1 
1 .;3 5 
. 0 , 
1 .1 6 9 
1 1 3 6 
1.101 
1 .0 o b 
I.U31 
0 .9 9 d 
0. 66 
0 9 3 
0.8" 
0 . 0 6 h 
O. d 
0. 9o 
0 .10 3 
0.129 
0.692 
0 , b5 
O .6o 
0.bS2 
0 ,5 5 a 




O,J d b 




0 .30 3 
0 3 0 0 
0 .94 
0.491 








1 63 . 
l 63. 
1 6 3 , 
1 2 6 3 . 
L263. 
12 3 . 
1263. 




1 6 ,. 
1 02. 




.12 6 2 
1 ,2. 
1261. 
1 62 . 
1261 . 
1261. 
ii 6 l . 
1 62, 
1 6 2 . 





1 6 4 . 
126 4. 
l 04, 
1 4 6 4 . 







0. 4 7 
0. 6 
0 947 
0. 4 7 
0. 47 












0 .4 0 
0.9 7 
0. 47 
0 9 7 
0 947 
0.9 7 
0 , 47 
C.947 
0 ,947 




0 .9 8 











60 2 . 
606. 
6 0 ;, . 
6 1 2. 
615. 




63 1 . 
634. 







6 6 . 
65e. 
6 1 . 
663 . 
b66 
6 6 E . 
b~i, 
6 7 3 3, 




8 4 . 
6 8 t . 
68 , 
6 1° 







0 .4 3 
0 .5 1 
0. 5 4 
0 .5 6 
0 .5 9 
0.461 






0 . 7 8 
0.460 










0 50 2 
0.503 
0 5 0 b 




0 5 14 
0, 5 15 
0,5 7 
0.518 








5 6 2 . 
56 . 
5 6 5, 
5 6 t . 
567. 
5 6 9 . 
570. 


















5 9 0 . 




5 9 5 . 
59 b . 
59 7 . 
59e. 








0 .4 2 
0.423 
0.4 4 
0 .2 4 
0.425 


















0 4 2 
0.44Z 
0 443 





0 4 7 
0.48 
0.449 
0 .44 9 
0.450 
0.451 





5 6 4 . 
5 5. 
5 6 6 . 
5 6 7 . 
568. 




57 7 . 
579. 
58 1 . 
583. 










6 1 1 . 
61 2. 
6 1 3 . 




6 2 2 . 
6 2 3 , 
2 b . 
627. 








0 .4 3 
0. 42 
0 .45 
0 .4 b 
0.446 
0. 4 0 
0.4 t 
0 . 4J0 
0.4jI 





U 4 40 
0.441 
0.443 






0 .4 ! 8 
0.451 





0 .4 7 
0 . b b 
0.459 
0.470 




DATE = 9-20r7j 
ARO, INC.' 
-iRNOLII-Aip fORCE STATICNo-TEhN.--.... .... 
,--P GE-=-2 . . . . 
........ CRCIP MQbEL .P Ch NO PC(PSIA) TC(CL8 r) ALPI-A-PCDEL ALehA-SECTCR ALpH -PREBEND FOLL-MODEL YAW 
6o. 139 7.9 246.4 l332. 30.0j -6.0i 30.00 180.00 0 
T-INF P-INF FO1 U-11,F U-INF RHG-INF HL ,lhf PEeFT A Y XIL L 
......... CEG H} (PSIA) .[FSIA) (FT)SECI (LEt/tT-StC) (IN) (IN)} jIN)-	 ( SJA) (LBH/FT31 (FI-1) 

97.7 0.6263 2.151 1.-63 385u 0.726E-03 ,2 3E-05 0.il I10 7 15.81 0.0 0.70 22.58
 
ZPI PPI PPI/P01 Z118 PP2 PP21FO1 ZTc I72 Y72/70 T-1 TWI/TO TW2 TW2/7O TW3 TW2/l8
 
---0.271 - 7.149 ----3.324.-- 1.3,1 1. 57 0.910 0.2Z2 1263. 0.949 701, o.526 602. 0.452 635. 0.476 
0.267 7.124 3.316 1.317 1.969 o.907 0.2b8 1264. 0. 9 T02. o.527 03, 0.453 636. 0.478 
-0.264 - 7.103 .3306 .1314 I.A89 0.925 6.465 1264. 0-,49 764. 0 529 604. 0.4b3 6 8, 0.479 
6.261 7.075 .3296 1.311 1.996 0.930 b.262 i264- 0,949 7o6. 0.530 605. 0.454 640. 0.480 
.0 .258 --- 7 068---3.2@88 1.308 --- 2.007 -- -0.935 0.269 1264: 0. 09 70G. 0 532 606. 0.455 641. 0,481 
0.255 7.634 4.261 1.305 2.021 0.942 0.466 1"64. 0.949 710. 0.533 607. 0.455 643. 0.03 
0.251 .. 7.a68 3:27i -1.301 2.035 0.950 0.,!52 1264. 0.949 7iZ, o.534 607. 0.456 6§4. 0,484 
0.248 6.988 3.2b5 1.298 2.0 7 0.061 0. 9 12 4, 0,q49 713. 0.'b36 60E. 0.457 046-. 0.45b 
-.0.245 .6.9-g . 3,283. 1.295 4.075 u.970 6:246 1464. O."g 715. a.5b37 609. 0.457 648. 0.4bb 
-0.23d--.6. 08 ---­ 3.231 ... , 8.. 2.125.- U.494 6. 39 1'64. 0.950 719. 0.540 61i. 0.459 651. 0.405 
0,3. 68d1 1.4 .61 ,11 0 3 ,64. 6,9b0 72c0, 0,5 1 612. 0.460 65 . O,4 o 
.0.231 6.859 3.214 1.281 2.213 1.037 0,'3 J264. 6.950 7 2. 6:542 i3. 0.A(60 653. 0.49i 
0.229 P,734 3.2U5 i.2?9 2.285 1.071 o.430 Q165 o 724. b,544 617, 0 63 655. o.49
 
0.225 - 6.81G 3.1V6 1,215 2319 1.500 0. 1t 1465, 0, 50 72a: 0,5 0 L76. 0."17 
0, 30 b.08 1 67 J~q6 i631 l.b i"654 0.050 7273. 0.546 61,- 4 6, .9 
0.221 6.657 3:3108 1. 83 3.74 1,1706 O 16. 055 3. 08 6 0.462 657. 0.494
 
0.218 6.7?3 A.IbQ i.2b 2 tob 1,232 0.41 1265. 0.?51 72a. 0,5537 6201 0.663 665, 0.4500
 
-0.2143 -- .503 -- 3:10 --.I. .VIO 2131 0.10b 1265. 0.950 737. 0 546 617. 0.463 660. 0.49b
 
bs1,
010 .58 3A56 1.2t0 3:190 I.2b 0.412 1265. 0, 51 731. G.5 0,67 661. 0.497
 
•0.2076 	 .6 8 3.076 1.2b6 i 466 i.631 0.dob 1 65. 0.90 733. O.551 6U2. 0:465 662. 0.498
 
0.2803 .651 3.b i.eb0 3.772 1.776 0.1I4 1265. 0.02 734. 0.558 619. 0.465 664. 0.499
 
0.196 6.t23 3.03u 1.2486 4.1L 1.09 0.199 1265. 0. 52 7q3. o.553 620. 0.466 665. 0.500
 
-0.1930 6.58O3 00 0 4.2 2 2Q.131 0.1941 I687 0.951 737. 0.554 624. b j70 666. 0.508
 
0.190 6.548 3.bdb 1.2 4.796o 3.3b 0.1 31 EU 0.953 735. 0.~ 66812. 0.671 6768. 0,8
 
0.]586 b.b5 2.671 1.238 5.48p 2.493 0.1di 1,66. 0.951 749. 0.563 622. 0.471 677. 0.503
 
0.158 0 2.d 1.2.3 30 3o Ollb 0.054' , 0,56s 623. 0,172 670.
33 054 .7 1266. 7b2. 	 0,s10
 
0.116 0.43 3.U36 1,200 7.390 2."93 6.177 1266. 0,952 7q3. 0,559 628, 0.469 671. 0.511
 
0.1 7 6.291 2,91e 1,240 7.36o 3.169 0.171 i267. 0,953 7t5. 0.856 624: 0.470 673. 0.50b
 
-0.16t --. --- -0V . ...i.I2 . 3 -- 3.310 0.163 1267. 0.Y55 0.567 . b74.
6 _ 	 746. 032 0.47U 0.503
 
0.162 6. 33 2,8705 1.212H 7,37 3.356 o.163 1268.' 9b 0.5 5' ;68 631, 0, 71 O8b. 0.50
 
0.158 6.13 2.967 1.12 1.335 3.424 0.133 1270. 0.954: 749: 050 627. 0.171 677. 0.509
 
0.i54 b;334 2.8339 1.274 7.340 3.417 0.ibb 12".. 0.954' 78G. 0.564 638. 0.475 678. O.blo
 
-0.1b3 b.375 2.932 i.2007 7.350 3.409 M51 i1,9 0.9b4 7bl. 0.57t1 633. 0.472 6879. 0.511
 
0.142 6.070 2.699 1.192 7.372 3.41U 0.14U i 71. 0.086 7b4. 0.567 630. 0.474 682. Ub13
 
-0.127 155,36o 2.633 .... 177 7.38. 3.408 0.1 8 1271. 0.956 7bE. 0.870 632. 0.475 686. 0.bls
 











NASA/RI 09 SHUTTLE TEST
 
.- PAGE 3 
.GUP- MOOEL .MACh NO P0(PSIA) TO(&EG A) ALPHA-PCOEL ALPHA-SECTOR ALPHA-PREBEND POLL-HOOEL YAW 
60. 139 7.95 247.6 1330. 30.03 -0.0J 30.00 180.00 0 
T-INF P-INF POi (-IKF L-I.F khO-INF, i'L-IF RE/FT x Y X/L L 
AG ........(PSIA) .(PSIA) (F5I1) (FT/SEC) (LbM/F13) (LEP/FT-SLCI (FT-1) (IN) (I) (IN)) ­
97.5 0.0264 2.161 1.160 3850. u.731t-03 0.!52E-05 0.111E 07 15.81 0.0 0.70 22.58
 
ZP1 Ppl PP1/pOI Z12 PP2 PP1/P0I 71? TT2 TT!/T0 Twl Iwi/TO TW2 TW2/To Tw3 TW3/To 
-(I)----(PSIA)--...- .-- -(SIA) _...(I[) IDLG (DEG R)(IN). . (WEGP) 8) (DEG R)
 
0.109- 5.788 2.678 ..- 1.159 7.377 3.413 0.110 1272. 0.57 764. 0.574 636$ 0.478 692. 0.520 
0.1(05 5.713 2.643 1.155 7.3(5 3..12 0.106 12721 0.957 765. 0.575 636. 0.479 693. 0.51 
0.102 -..5.637 .- 2.609 .. ,_ 1.152 - 1.379 3.416 0.1U3 1272. 0.56 766. 0.576 637., 0.479 694. 0.522 
0.098 5.556 2.573 1.148 7.374 3.415 0.099 1272. 0.$56 767. 0.577 638. 0.480 69;. 0.53 
-0.095--5.477--.5J7.---- 145- 7.36A -- 3.413 -. 0.096 -1272. 0.556 - 760. - 0.578 639. .0.480 696. 0.524 
0.091 5.400 2.b02 1.141 7.367 3.414 0.092 1272. O.S56 770. 0.579 639. 0.481 698.. 0.5e4 
0.068 5.313 2.402 -. 1.138 7.381 3.420 0.vt9 1271. 0.S56 771. 0.579 640. 0.481 699. 0.525
 
0.0o3 5.2J3 2.411 1.133 1.380 3.4 0 0.o4 1270. 0.55 772o 0.580 641. 0.482 700. 0.526
 
0.078 - 5.022 2.355 . 1.1.8 7.388 3.424 o.u/9 1265. 0.554 773. 0.581 641. 0.482 701. 0.6e7 
0.073 4.941 2.2b9 1.3 7.391 3..4 0,014 1,6b. 0.95.3 774. 0.5B2 642. 0.483 702. 0.523 
-- 0.069---.4.7o6 .-- 2 .209-3.119- 7.38 3.4e . 0.070 1266. 0.52 775. 0.583 643. 0.483 703. . 0.529 
0.065 4.586 ?.124 1.11! 7.407 3.431 0.066 1264. 0.s50 776. 0.584 644. 0.484 704. 0.530
 
0.061 - 4.3b6. 2.0J2 .. 1.111 7.408 3.432 0.062 1260. 0,47 777. 0.584 644. 0.484 706. 0.531 
0.057 4.112 1.932 1.137 7.410 3.431 0.U5d 1254. 0.543 778. 0.585 645. 0.485 707. 0.531 
-- 0.052 3.913 -... 1.811 - 1.102 7.423 3.436 0,053 1244. 0.435 779. 0.586 646. 0.466 708. 0.532 
0.049 3.6.3 1.666 1.099 7.. 3 3.43o O.to5 1236. 0.524 780. 0.587 646. 0.486 709. 0.533 
-- 0.U,5-.---3.309 .--.1.5 .-- 1.0;5.... 7.431 . 3.438 0.046 1220. 0.918 781. 0.58d 647. 0.487 710. 0.534 
0.039 3.000 1..I5 1.09 7..37 3.440 00o40 1388. 0.894 182. 0.589 648. 0.487 711. 0.535 
0.35 2.734 - 1.264 -1.0bs 7.442 . 3.442 0.036 1158. 0.72 783. 0.5t9 648. 0.488 712. 0.536 
0.030 2.435 1.1 6 1.0d0 7..43 3.441 0.031 1126. 0.847 784. 0.590 649. 0.488 713. 0,530 
-- 0.026 - 2.169 . 1.0u3 - 1.01b 7.443 3.4.1 0.027' 1095. 0.824 785. 0.591 650. 0.489 714. 0,537 
0.023 1.937 0.89t 1.073 7.448 3.443 0.024 1066. 0.802 786. 0.592 651,. 0.490 715. 0.536 
0---.018---1.7.0 ....-0.804- 1 . ....- 7.449 - 3.442 0.019 1028. 0.773 187. 0.592 651. 0.490 716. 0.53. 
0.013 1.566 0.723 1.063 7.450 3.443 0.014 985. 0.741 78a. 0.593 652. 0.490 717. 0.540
 
0.009 -- 1.416 -- 0.655 -. Ob9 7.4.5 . 3.441 0.010 946. 0.712 78S. 0.594 652. 0.491 719. 0.541 
0.007 1.496 0.599 1.057 7.454 3.446 0.008 b73. 0.657 790. 0.595 653. 0.491 720. 0.542 









---- - . . . . . . . . . . .. .
PAGF,-k 
,....GRCUP OULL PC(PSIAi ALPHA-FCOLL
... . VACH NO TCIOLG Rl 	 ALPhA-SLCTUR ALPHA-4MEBLND ROLL-MODEL YAW
 
61. 139 7,95 2 0.7 1323. 3601U -0.01 30.00 180.00 0
 
T-INF P-INF POI O-INF 1j-INF RHO-IKF VU-INF REUOT .x Y "X/L L
 
..... DEG R) -. IP IA)-. (PSIA) (PSIA) 4FT/SEC). (LOA/Fi3) CL6V /Fi SEC') (FI-I)* (Iml (IN) (IN)

97.0 0.0266 2.189 1;183 3839. U.7442 03 0i2512"05 0.114E V7 20&32 0.0 0;90 22.58
 
""ZPI RpP PPI/Pol 0P2 VP2 PP2/PCI 2T2 IT2 TT2/TO TWI T I/TO Tw2 TW2/TO 1W3 Tw3/To
 
-I--AIN)) 	 -- (IN) .-- (PBIA) .. . (I) tOEG ,)(DEG R) (DEG H) (DEG R) 
23b5 -0.87? 1250. 565. 546. 571. 
'1.303 7,4b0 J.406 2.353 1.944 0.888 1,.30. 1251. 0,.946 59a_. 0.452 561. 0.424 576. 0.4J6 
,=1.271 7'.4b 7 3.409 2.3el .. 1.44 0.°e 1.2U 1,51. 0.947 601. 0.455 563. 0.446 577. 0.430 
.. ..  1.542 1,306 0.945 0.,27T 0.413 0.432 
1.237 7.4d6 3.418 2.207 I.94b 0.888 1.238 1251. 0.946 665. 0.457 564. 0.427 57T. Oo431
 
.,-1.203---	 0.--. -2.2b3_ 1 .943 - .a87 1.204 1251. 0.46 608. 0.460 56S. 0,428 S78. 0.437 
1.1b9 7.53 3.442" 2.219 1.946 0.6P9 1.110 12511. 0.947 611. 0.462 567. 0.429 578. 0.437 
.1°34 .....5c6.. 3.,b6 2. It- - 1.944 0.088 I.135 Iz2. 0.947 615. 0.465 "St56. 0.430 519. 0.438 
1.100 7.610 3.416 2.150 I.942 0.687 1.101 lkbi. 0.947 tie. 0.468 569. 0.430 579. 0.43e
 
.*.64 ....7.672 .. 3.504 2.114 1.543 0.d886 1.u65 1252. 0.947 621. 0.470 
 570. 0.431 550. 0.438
 
.1.029 7.736 3.534 2.079 1.943 0.888 1.030 1251. 0° 47 625, .0.473 572. 0.432 580. 0.439 
,--0 .99b _--7 .7t7 --- 3.°b60--2.04b --- j.943 -• .Odd 0."6 1451. 0. 47 626o 0;475 '573; 0.433 580; O.43J 
0.962 7.8 4 3.518 2.012 1.q4 0.88S 0.9b3 '1252. 0- 47 63i,' b.477 574 0.434 581. 0.439 
,--098 7.60-- aG -~ 789 1.943 O.889 O, ge 12!>I° 0.946 634. 6.4a0 171, 0,35 Sal; 0.440 
0.1,95 7,:94bl &A I.q42 0. 6. O:='0%6 0.4-0U.U96 1252. o47 7 °3 582. 

- 0.660 7.8 3 -3.608 1.91,0 1°g3 U 688 0.661 I251. 0.946 640. 0.484 .577. 04437 5821 0.440
 
,_-0.79L_-.- 7°9J7 .... 4bJ6 -. . 41W -- .935 0 -O. 88 0.192 - 151. 0:%46 646: 0.'409 580% 0.439 583. 0.44 
0.75b 7.g 0 3.657 I.bub 1.939 o*Edg 0°157 150o. 0.946 04 2 0.491 581'.- 0.440 584. 0.441 
-. 0.721 8.014 3.671 1,771 14q40 0.HP9 0.742 1 51. 0.946 6b2. 0.49S" 582, 6.440 584o 0.442 
0.6b7 b.U43 3,bdo 1.737 1.93l 0.8d9 0."H8 1,50. 0.946 6b5. ,0.495 583-. 0.441 584. 0.444 
-0 .6s2 8.o07 3.b90 i.70a 1.938 04889 0,o63 I~bo. 0.946 65s,. 0.497 S5.4, . 0.442 58b. 0.442 
0.017 6,0je 1.667 0.530 O.Olb .. 0.945 6600: 0. 9p' ' 0.443 0.443
3.087 2.0Vl 1250. " 585. 585. 

-0.582---8.014-.300.. 1.632 2.-533 . t .- U~eb83 '12b0, O.545 066 0.501 581. 0.444 586. 0.°43
 
0.546 8.0L5 3.619 1.596 5.33e 2.312 0.547 1,50. 0.945 666. 0, 0 q, S87. 0,4 44 bat. 0.443
 
0.5- 3.0uo I.o6 1.359 3.383 O~bII 1249, U.945 66e. 0.5061. 589. 0.446 566. 0.444
Oi 3.08l 

0.47b 8.0"9 3.6u5 I.5e5 7.3534 3.183 0.416 1249. 0.94h b7l. '0.508 590. 0.446' 587. 0.444
 
0.4*39 7. 12 3.669 1.4d9 7,265 3.390 0." 0 1249. o0.'A6 673. 0,610 591. Di044 588. 0.445
 
3.648 7.362 	 0.946 ,52t.'
0.404 7.815 1.454 3.391 0.40b 1250. 676. Q.51 t; 0 .044d 80o 0.44Z5
0 .3 o8... .7 2 0 - 3. b4 .. 1.418, 7.5 77 -3.401 0.369 1250. 0:946 , 16.,' 0.513 e93. ' 449' "[589, 0.446 
0.333 7.531 3.473 1.383 1.381 3.404 0..334 12bi. 0 947 ''680. "' .Sib 594,. 0.49,..''589. 0.446 
0,aQ7 7.301 3.36b 1.347 7.396 3.412 O.,;Vd 1,1 0.959 603., 0.b 3, , 595.. 6 .46i, 90. O.-bz 
1.314 * 7.411! 3. 2 0.ib5 1252, 0.947 665. 0,5b1 9' S96. 6.451-'' 591. Q.,47 
0.255 - 6.dtl 3.1bb I.305 7.418 3.42b 0°ebb | 5, 0°%48 687. 0°5Z0 597. O E 91o O. 44 
O.,14b 6.73 3.114 1. qb 7.417 3. 27 0.247 1U52, 0.,98 690. 0,5!22 596. 0.452''2. 0. - 4 
-0.237 -- 6,b. -- 3.016 -- 1.2H7.-- 1.410 -3.428 0."J8 i252, 0.949 -, o92. 0.,!4 59s, 0.453 692. 0.,. 
S0.219 b.4d8 3.004 .12b 7.417 .3.3 0.e20 1252, 0.949 696. 0.527 601. 0.455 592. .
 
0.?10 bo404 2.969 1.260 1.410 3.43 0.&11 1252. 0*949 b~e, 0,b)29 601. 0.456 593. 0,4 9
 
O0,25 . 334 2.938 1.255 7.412 3.438 0."bo 1252. 0.949 700. .53o 602. 0.4b6 593. 0.44
 
0.201 6.283 2.915 1.251 7.407 3.437 0.,02 1253. 0.9 9 702. c.532 . 603. 0.407 593. 0.'50 
-. 198----.Z36 1--.0---248 7.403.- 3.436 0.199 1253, 0.949 704. o.$34 604. 0.458 594. 0* =0 
0.194 t.191 2.077 1.,!44 7.408 3.44J 0 .19b. 1e53o U.V49 7U6. 0.535 605. 0.458 594. O.450 
174. 
.-=PRO CT UWS3k VA353-218A 
AR0, INC. 
-ARNOLD A114 F~kCE 57AIIUN, TENN,.-.-... 
P 
KASA/RI 
.=---PAGE = 2 
OH% SHUTTLE TEST 
. . . 
. 
& ..---.. ... GwCtlP MODEL MACH No PC(PSIA) TOWuEG R) ALPHA-MCDEL ALPHA-SLCTOR ALPHA-PREBEND POLL-HOCEL YAW 
LF161, 139 7*9b 246,4 1320. 30.01 -0,01 30.0 1000 0 
T-IF--- P-INF POI Q-IN* U-IF HG-IF V-lF E/F] x y X/L L 
,l ....  -G(P51A) ­ (PSIA) (PSIA) (FI/SEC} (LbM/FT3) (LEM/FT-SEC) (F7-1) (IN) (IN) (IN) 
96.8 0,0l2b3 2.1$1 1.163 383S. u,733L-03 0.251E-05 0.112E 07 20.32 0.0 0.90 22,.58 
""ZP1 PPI PPI/P0l ZV2 PP2 PP2/Pcl Z72 TT? 772/10 tol TI/TO TW2 TW2/TO 7W3 Tw3/TC 
,-4jIN)---4pSIa)- - - i14S ... ).. . (IN) , WEG A) (OuG R) (DEG R) (DEG H) 































0.177 6,008 2.798 1.20 7.140b 3.448 0.17d 12b4. 0, 50 714. 0.541 609. 0,.461 596. O,-bi 
,-0.,17.1--5.9b2- 1,2 --. 402-- 3.45U -. 0.173 1254.. 0.950 -­ 716, 0,542 609. 0.462 -- 96. 0.4b2 
0.109 5.910 2.755 1.219 7.403 3.451 U.110 1254. 0.950 717. 0.544 610. 0.462 $97. 0.45E 
_.--0165 .Sb7 . 733 -1215 7.402 -3.04 0.166 1454. 0.950 719. 0.545 611. 0.463 597,. 0, 53 
0.162 5,hQ4 2.11O 1.212 7.400 3.454 0.163 1254. 0,s50 721. 0.546 612. 0.464 598, 0.453 
.o0.159 -. 5,?1 ..2.687 1,.2{o9 7.391 3.453 0,1bu 1.54. 0.950 7?3, 0.548 613. 0.464 $98. 0,.b3 
0.15b 5.t 6 2.664 I.e05 l.395 3.459 0.156 1254. 0.9b0 724. 0.549 614. 0.465 599. 0.4 
.1-0.150 -. 5.636.-. 2.63b --- ,200 ... . ,3 1.----43,6 . .0 151 I 55, 0,9b0 746. 0,65O 615. 0,466 . 599,. 0.45. 
0.145 b.b13 2.6VB 1.195 7.i8l 3.457 O.146 1254. 0."50 728. 0.sS1 615. 0.46b 600. 0.454 
-...0.140 5.503 P.b78 Io1q0 7.395 34e65 0.141 125b. O.9bi 72s. 0. 563 616. 0.467 600. 0.455 
0.136 5.44. 2.542 I.Id6 7.31)1 3.464 0,137 1254, 0.950 731. 0.554 617. 0.467 601. 0.4D5 
--­"0.132 -- 56352 . blO 1,1e2 .7.399 3.469 0.133 1i54. 0.950 733. 0.555 61a. 0.468 601. 0.455 
0.128 5,2d0 2.474 1.118 7.399 3.467 0,1e9 1254, 0,550 734. 0,556 619. 0.469 602. 0.456 
-­ 0,124 . 5 6 3 .... 2o,438 -.. I,114 -- 7 ,4U5--3 ,4 70 - 0,I5 125., 0."bl 736. a0.!58 (319. 0.470 602. 0.457 
0.121 5.122 2,3 7 1.111 7.421 3,4?3 0.122 1253. 0.950 737. 0.559 620. 0.470 603. 0.457 
•0,118 -- 5.044- 2,3bl 1,1b8 7.436 3.475 0.119 1253, O, bO 739. 0.560 621. 0.471 603. 0.457 
0.115 4.46T 2.319 1o1 5 7.448 3.477 0.1lb 12b.3. 0.650 740. O.bbl 622. 0.471 604. 0.456 
_---0,112 -4.,80 2.27o . 162 . 7.464 3.401 0.113 1252, 0.94 742. 0.56d 623. 0.472 604. 0.458 
0.10b 4.7e2 2.de0 1,1"0 7. 74 3.4E2 O,1U 1251. 0.548 743, 0.563 623. 0.473 605. 0.459 
-­0.10" -- ,O7. 2.1711 1,154 .485 3.483 U.Iub 1249. 0,947 I'5, 0.565 624. 0.473 G66 0.45q 
0.099 4.53 E.106 I.1 9 7.493 J.40d O.POu 1i,7. U.q45 740. 0.566 625. 0.474 606. 0.460 
-0,004 4.360 2UJ4 -­ 1.144 7.494 3,4d0 0,0" 1243, 0.942 74a. 0.567 626. 0.475 607. 0.460 
0.089 4.403 4 I. .IJ9 7.514 3.4d5 u.Q 0 123a. 0.938 745. 0.568 627. 0.475 607. 0.461 
0.0 4 .U00 1.6,7 1.134 1.b21 J.481 0.U85 1230. U.932 750. 0.569 621. 0.476 608, 0.461 
0.079 3°7di 1.152 1,[49 /,530 3.46d O.Uou 122U. 0.925 7b2. 0.570 62e. 0.476 609. 0.402 
. D .076 -. 3.5b . - ... 1.6 - - 1.1,h . 7 b450 ----.. 4 0°077 12013. 0.916 753. 0,571 629. 0.4771 k10°. 0..*b 
0.072 3.345 1.538 I,1e2 1.545 3,4 Y 0.ui3 1195. 0,V06 754. 0.57d 630. 0.478 t611o 0,403 
.- 068 3.10.4 1.4JH 1.1118 7,b54 3,4 OU69 1160. 0.894 7b6,. 0.573 631. 0.478 flia, 0.464 
0.064 2.oq 1.340 1.114 1.560 3.4 5 0Ub 1165,. 0°683 7b7. 0.574 631. 0.479 613. 0,464 
0.059 2.6d9 1.243 1.109 7,5o4 3.495 0.06u 1141. 0. 6tl 7 @, 0o~5 632. 0.479 614. 0.46b 
0.0115 2.417 1.144 I.Iq5 1.575 3.4"9 0.ubb 1117. 0.847 760. 0.576 633. 0.480 010. 0.467 
.-- 2,.0---69. -­1.048 -- .IUO 7.581 . 502 OUbl 108A. 0.825 701. 0,57l 634. " OHO 618. 0.46b 
0.0.4 k*U69 0.956 1.0"4 7.5tt6 3.. 04 0.04b 105". 0.600 762. 0.518 634. 0.481 621. 0.471 
0.0"0 l. 0.13b9 1.OY0 7.o00 3.50Y U.U41 10e0. 0.774 7b3. 0. 71; 635. 0.402 623. 0,"12 
0.035 1.718 0.793 1.085 7.614 3.Slb 6.03b 991. 0.lb2 ?64. 0.bso 636. 0.462 625. .. 7b 
.0031 1.5l5 0.711 1.081 1.617 3.517 0,034 o3, 0.130 166. 0,6"1 636. 0,.4B3 W.7 0.476 
0.028 1.4.Y 0.667 1.078 7.623 3.520 0U 9e 936. 0.710 70., 0.5" 637. 0.484 629. 0.476 
,-0 .023-1.333---0.,616--l 60 13.... 7.634 .5.6¢ OU.14 910. 0.690 768. 0.583 638. 0.484 631. 0.479 
0.019 1.433 0.509 1.009 7.639 J.52o 0.0cu 880. 0.660 769. 0.584 63S. 0.405 633. - 0.460 
. ................ ... ..... . . 1.75 
DATE = 9-20-73 
.­,PROJECT NUNBER. VA353- iHA 
ARC# 1t.C4 
.ANLb-A114 FORCE STATION, -TEN.--­
&ASA/Ri Oh9 SilTTL9 IESI 
..--.pA6 .3 . .. . . 
. GRCUP VOULL IACH NO PCLPSIA) TC(CEG k) ALP4A'4cOEL ALPhA-SECTOR ALPHA-PREUEN0 POLL'PODEL 
61, 139 I.9b 248.2 te. 30.01 -0.01 30.00 180.00 
Pt-IN F-z.., Po u-Oi -FIuF .­ tfi 'L-IF RE/F A Y X/L 
..........._(DEG R) (PS1A) PS--(SA) (PbIA) ($TSEC) (LAMF73) (Lbt/Fl-SEC) (FI-1) (IN) (IN) 
96.6 0OZbb 2.167 1.171 3832. 0.739E-03 O.bOE-05 0.113E 07 20.32 d0 0.90 
ZPI PPI PPI/PUI ZP2 PP2 PP2/PO Z74 T2 T2/TO Tmi TWI/TO TW2 TW2/TO 
-(IN) .-- (PSIA) -. ... - PSIA) - -IN) (DEG 9) (DEG k) OEG A)MDEG'R) 
--­0.015 - -1.144,-- 0.28 -- 1.Ob5- 7.651 --- 3.531 O.U1 648. 0.643 770 0.58t 639. 0.485 
0.011 1.064 0.491 1.061 7.654 3.533 0.012 773. 0.b86 772. O.685 640. 0.486 
.. 0.0U9 - -­0.998 U.46U .- 1.059 7.660 3.546 0o010 769. 0. 84 773. 0.5 6 6411 0.486 
0.007 0.946 0.436 1.057 7.661 3.53b O.Uos 799. 0.606 7744 0. 7 641. 0.487 


















.......... ....... . ........... 
z.. . ........ ..... ............. .. ... ..... .. 
. ...... ..... .. .. ......... . 
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